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I lllll Ill11 Ill I1 Ill A Ill1 lllll Ill11 IRI Ill1 lllll Ill 1111 Arizona Corporation Commissio 
Docket Control 
1200 W. Washington Street 00001 4 5 7 3 1  
Phoenix, Az. 85007 

Docket : E - OOOOOC - 11 - 0328 Smart Meters (Inquiry). 

Dear Commissioners, 
I would like to thank you for your concern in this matter and the opportunity to provide 
more info. The report that I referred to in my previous comment was prepared by 29 
authors from ten countries (Sweden, USA, India, Italy, Greece, Canada, Denmark, 
Austria, Slovac Republic, and Russia). Ten of the authors hold medical degrees (MD's), 
21 PhD's, and three MsC, MA, or MPH's. The report is independent of industry or 
government influence. It is quite Lengthy. I have enclosed a copy of the following 
sections for each member. 

Section 1 - Preface -An introduction. (3 pages). 
Section 1 - Summaw for the Public - Page 2 is a table of contents. (26 pages). 

Conclusions - (1 4 pages). 
Section 2 - Statement of the Problem - Talks about background and Objectives, 

Problems with existing safety limits. (6 pages). 
Section 3 - The Existing Public Exposure Standards - Talks about FCC exposure 

recommendations, International Radiofrequency Guidelines, and 
Guidelines & Limits of other countries. (9 pages). 

safety standards, The World Health Organization classifies radio- 
frequency radiation as 2B Possible Human Carcinogen, The Presidents 
Cancer Panel Report of 2010, The WHO research agenda, National 
Academy of Sciences, National Research Council (2008), The 
European Union Treaties Article 174, International Agency for Re- 
search on Cancer, Health Protection Agency (United Kingdom), US 
Government Radio frequency Interagency Working Group Guidelines, 
US FDA about research needs for radiofrequency exposure, FDA re- 
quest to The National Institutes for Health to test RF for carcino - 
genicity. Problems with current standards. (35 pages). 

Section 22 - Precaution in Action - Global Public Health Advice Following Bio- 
Initiative 2007 - The AAEM signaled opposition to California Public 
Utilities Commission to install wireless meters that elevate radio- 
frequency, International Doctors Appeal signed by more than 1000 
physicians & supported by tens of thousands of people &om around 

Section 4 - Evidence for Inadequacy of the Standards - Talks about outdated FCC 
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the world warning of dangers of wireless communication, and Local 
and National Country Actions (2007-2012). (9 pages). 

What was known in 2007 and what was known in 2012, Stress Proteins 
and DNA as a Fractal Antenna, Fetal Effects, Studies of Sperm, Human 
Stem Cell Studies, Phone Base Station Studies, Electrohypersensitiv- 
ity Studies, Effects on the Blood Brain Barrier, Genetic Damage, Nerv- 
ous System Damage, Vulnerability of Children, Who owns The Com- 
mons of the Air? & Who should be allowed to pollute it?, Homeostasis 
and Human Health Rights, Conclussions for Prudent Public Health 
Planning, Standard of Evidence for Judging the Science, Sensitive 
Populations Require Special Protection, Common Sense Measures. 
(44 pages). 

Section 25 - List of BioTnitiative Participants - This lists all 29 of the distinguished 
participantsof the studies along with their title. (5 pages). 

Section 24 - Key Scientific Evidence and Public Health Policv Recommendations - 

Much more detail on the research studies can be found online at the following website: 
www.bioinitiative.org Please check it out. 

I also enclosed a copy of the rebuttal letter Mated by David 0 Carpenter, MD Professor 
Environmental Health Sciences and Director of the Institute for Health and the 
Environment at State University of New York at Albany School of Public Health. It was 
signed by more than 50 scientists and medical professionals in response to a letter 
published in the Montreal daily Le Devoir last May claiming smart meters pose no risk 
to public health. 

To grasp better what is meant by the cumulative effect of all this wireless activity get 
some popcorn and watch the Youtube movie called Resonance - Beings of fiequency. 
A real thought provoking eye opener. 

Every state should have safe areas for people that are already chronically ill or cannot 
tolerate electrosmog at current supposed safe levels. That is precisely why I moved here 
after some guidance fiom Lupe Lema, Director of Constituent Services for the Arizona 
Governor's Office ... I also paid a premium for my home based on a healthy environment. 
I am not healthy but I am trying to maintain a level of stability. I do not want to see my 
health decline and simultaneously my home depreciate in value. I live on disability 
income and feel the fees proposed are too high and there should be some accommod- 
ation for those with a true need. 

http://www.bioinitiative.org


Docket : E-00000C-11-0328 Smart Meters (Inquiry). 

Thank You (for your consideration), 

John A Russin 
8643 Hansa Trail 
Snowflake, Arizona 85937 
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PREF-ACE 

Today, the Biolnitiative 201 2 Report updates f i x  years of science. public health, public policy 
and global response to the growing health issue of chronic exposure to electromagnetic fields and 
radiofi-equency radiation in the daily life of billions of people around the world. 

The BioInitiative 2012 Report has been prepared by 29 authors fiom ten countries"; ten holding 
niedical degrees (PVlDs), 21 PlDs, and three PVlsC, PVlA or MPHs. Aiiong the authors are three 
foniier presidents of the Bioelectroniagnetics Society, and five fiill members of BEMS . One 
distinguished author is the Chair of the Russian National Conmiittee on Non-Ionizing 
Radiation. Another is a Senior Advisor to the European Eiiviromnental Agency. As 111 2007, 
each author is responsible for their own chapter. 

The great strength of the BioInitiative Report (mv.bioinitiative.orp) is that it has been done 
independent of governments, existing bodies and industry professional societies that have clung 
to old standards. Precisely because of this, the BioInitiative Report presents a solid scientific and 
public health policy assessment that is evidence-based. 

The BioInitiative Report was first posted in August 2007. It still has a significant international 
viewing audience. Each year, about 100,000 people visit the site. In the five years since it's 
publication, the BioInitiative website has been accessed over 10.5 million times, or four times 
every minute. Every five minutes on the average, a person somewhere in the world has logged 
on. More than 5.2 million files and 1 million pages of information has been downloaded. That 
is equivalent to more than 93,000 fill copies ofthe 650+ page report (288.5 inillion kbytes). 

The global conversation on why public safety liniits for electromagnetic and radiofi-equency 
fields remain thousands of time higher than exposure levels that health studies consistently show 
to be associated with serious health impacts has intensified since 2007. Roughly, 1800 new 
studies have been published in the last five years reporting effects at exposure levels ten to 
hundreds or thousands of times lower than allowed under safety limits in most countries of the 
world. Yet, no government has instituted comprehensive reforms. Some actions have been 
taken that highlight partial solutions. The Global Actions chapter presents milestone events that 
characterize the international 'sea change' of opinion that has taken place, and reports on 
precautionary advice and actions from around the world. 

* Sweden (6), USA (lo), India (2), Italy (2): Greece (2), Canada (2), Denniark (l), Austria (2), 
Slovac Republic (1); Russia (1) 



The n-odd’s populations - fi-om children to the geiieral public to scientists and physicians - are 
increasingly faced with great pressures fi-om adva-tising ur~ing  tlie incorporation of the latest 
wireless device into their everyday lives. This is occui-rins even while an elementary 
understanding tlie possible health coiiseqiiences is beyond the ability of most people to grasp. 
The exposures are invisible: the testins meters are expensive and technically difficult to operate, 
the industry promotes new gadgets and generates massive advertising and lobbying campaigns 
that silence debate; and the reliable, non-wireless alteiiiatives (like wired telephones and utility 
meters) are being discontinued against public will. There is little labeling, and little or no 
informed choice. In fact there is often not even the choice to stay with safer, wired solutions, as 
in the case of the ‘smart grid’ and sinart wireless utility metering, an extreme example of a failed 
corporate-governmental partnership strategy, ostensibly for energy conservation. 

A collision of the wireless technology rollout and the costs of choosing unwisely is beginning 
and will grow. The groundwork for this collision is being laid as a result of increased exposure, 
especially to radiofiequency fields, in education, in housing, in commerce, in communications 
and entertainment, in medical technologies and imaging, and in public and private transportation 
by air, bus, train and motor vehicles. Special concerns are the care of the fetus and newbom, the 
care for children with learning disabilities, and consideration of people under protections of the 
Americans With Disabilities Act, which includes people who have become sensitized and 
physiologically intolerant of chronic exposures. The 2012 Report now addresses these issues as 
well as presenting an update of issues previously discussed. 

David Carpenter; MD 
Co-Editor 
BioInitiative Report 

Cgdy Sage, MA 
Co-Editor 
BioInitiative Report 
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I. SI‘MMARY FOR THE PUBLIC 

A. Iiitroduction 

The BioIiiitiative Working Group concluded in 2007 that existing public safety 

limits were inadequate to protect public health, and agreed that nen7: biologically-based 

public safety limits were needed five years ago. The BioInitiative Report was been 

prepared by inore than a dozen world-recognized experts in science and public health 

policy; and outside reviewers also contributed valuable content and perspective. 

From a public health standpoint, experts reasoned that it was not in the public 

interest to wait. In 2007, the evidence at hand coupled with the enormous populations 

placed at possible risk was argued as sufficient to warranted strong precautionary 

measures for WRY and lowered safety limits for ELF-EMF. The ELF recommendations 

were biologically-based and reflected the ELF levels consistently associated with 

increased risk of childhood cancer, and fiu-ther incorporated a safety factor that is 

proportionate to others used in similar circunistances. The public health cost of doing 

nothing was judged to be unacceptable in 2007. 

What has changed in 2012? In twenty-four technical chapters, the 

contributing authors discuss the content and implications of about 1800 new studies. 

Overall, these new studies report abnormal gene transcription (Section 5) ;  genotoxicity 

and single-and double-strand DNA damage (Section 6); stress proteins because of the 

fiactal RF-antenna like nature ofDNA (Section 7); chromatin condensation and loss of 

DNA repair capacity in human stem cells (Sections 6 and 15); reduction in fie-radical 

scavengers - particularly melatonin (Sections 5,  9, 13, 14, 15, 16 and 17); neurotoxicity in 

humans and animals (Section 9); carcinogenicity in humans (Sections 11, 12, 13, 14, 15, 

16 and 17); serious impacts on human and animal sperm morphology and function 

(Section 18); effects on the fetus, neonate and offspring (Section 18 and 19); effects on 

brain and cranial bone development in the offspring of animals that are exposed to cell 

phone radiation during pregnancy (Sections 5 and 18); and findings in autism spectrum 

3 



disorders consistent with EhIF W R  esposure. This is only a snapshot of the evidence 

presented in the BioInitiative 20 12 updated report. 

, 

There is reinforced scientific evidence of risk from clx-onic exposure to lom- 

intensity electromagnetic fields and to wireless technologies (radio frequency radiation 

including microwave radiation). The levels at which effects are reported to occur is 

lower by hundreds of tinies in comparison to 2007. The range of possible health effects 

that are adverse with chronic exposures has broadened. There has been a big increase in 

the number of studies looking at the effects of cell phones (on the belt, or in the pocket of 

men radiating only on standby mode) and from wireless laptops on impacts to sperm 

quality and motility; and sperm death (fertility and reproduction). In other new studies of 

the fetus, infant and young child, and child-in-school - there are a dozen or more new 

studies of importance. There is more evidence that such exposures damage DNA, 

interfere with DNA repair, evidence of toxicity to the human genome (genes), more 

worrisome effects on the nervous system (neurology) and more and better studies on the 

effects of mobile phone base stations (wireless antenna facilities or cell towers) that 

report lower RFR levels over time can result in adverse health impacts. 

Importantly, some very large studies were completed on brain tumor risk from cell 

phone use. The 13-country World Health Organization Interphone Final study (2010) 

produced evidence (although highly debated among fiactious members of the research 

committee) that cell phone use at 10 years or longer, with approximately 1,640 hours of 

cumulative use of a cell and/or cordless phone approximately doubles glioma risk in 
adults. Gliomas are aggressive, malignant tumors where the average life-span following 

diagnosis is about 400 days. That brain tumors should be revealed in epidemiological 

studies at ONLY 10 or more years is significant; x-ray and other ionizing radiation 

exposures that can also cause brain tumors take nearly 15-20 years to appear making 

radiofrequency/microwave radiation from cell phones a very effective cancer-causing 

agent. Studies by Lennart Hardell and his research team at Orebro University in Sweden 

later showed that children who start using a mobile phone in early years have more than a 

5-fold (more than a 500%) iisk for developing a glioma by the time they are in the 20-29 
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year age group. This has significant ramifications for public health intei-vention. 

In short order, in 201 1 the World Health Organization Intei~iational Ageiicy on 

Cancer Research ( M C )  classified radiofiequency radiation as a Group 2B Possible 

Human Carcinogen, joining the IARC classification of ELF-EMF that occurred in 2001. 

The evidence for carcinogenicity for RFR was prhnarily froin cell phonehrain tumor 

studies but by IARC rules, applies to all RFR exposures (it applies to the exposure, not 

just to devices like cell phones or cordless phones that emit RFR). 

B. Why We Care? 

The stakes are very high. Exposure to electromagnetic fields (both extremely low- 

fiequency ELF-EMF from power fiequency sources like power lines and appliances; and 

radiofrequency radiation or RFR) has been linked to a variety of adverse health outcomes 

that may have significant public health consequences. The most serious health endpoints 

that have been reported to be associated with extremely low fiequency (ELF) andor 

radiofrequency radiation (RFR) include childhood and adult leukemia, childhood and 

adult brain tumors, and increased risk of the neurodegenerative diseases, Alzheimer’s and 

amyotrophic lateral sclerosis ( A L S ) .  In addition, there are reports of increased risk of 

breast cancer in both men and women, genotoxic effects (DNA damage, chromatin 

condensation, micronucleation, impaired repair of DNA damage in human stem cells), 

pathological leakage of the blood-brain barrier, altered inimune function including 

increased allergic and inflammatory responses, miscarriage and some cardiovascular 

effects. Insomnia (sleep disruption) is reported in studies of people living in very low- 

intensity RF environments with WI-FI and cell tower-level exposures. Short-term effects 

on cognition, memory and lesu-ning, behavior, reaction time, attention and concentration, 

and altered brainwave activity (altered EEG) are also reported in the scientific literature. 

Biophysical inechanisins that may account for such effects can be found in various 

articles and reviews (Sage, 2012). 
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Traditional scientific consensus and scientific method is but one contiibutor to 

deciding when to take public health action; rather, it is one of several voices that are 

important in determining when lien7 actions are warranted to protect public health. 

Certainly it is important; but not the exclusive purview of scientists alone to determine 

for all of society when changes are in the public health interest aid welfare of children. 

C. Do We Know Enough To Take Action? 

Human beings are bioelectrical systems. Our hearts and brains are regulated by 

internal bioelectrical signals. Environmental exposures to artificial EMFs can interact 

with fundamental biological processes in the human body. In some cases, this may cause 

discomfort, or sleep disruption, or loss of well-being (impaired mental finctioning and 

impaired metabolism) or sometimes, maybe it is a dread disease like cancer or 

Alzheimer's disease. It may be interfering with one's ability to become pregnant, or to 

carry a child to fill term, or result in brain deveIopment changes that are bad for the 

child. It may be these exposures play a role in causing long-term impairments to normal 

growth and development of children, tipping the scales away fi-om becoming productive 

adults. The use of common wireless devices like wireless laptops and mobile phones 

requires urgent action simply because the exposures are eveiywhere in daily life; we need 

to define whether and when these exposures can damage health, or the children of the 

future who will be born to parents now immersed in wireless exposures. 

Since World War 11, the background level of EMF fiom electrical sources has 

risen exponentially, most recently by the soaring popularity of wireless technologies such 

as cell phones (six billion in 201 1-12, up fi-om two billion in 2006)' cordless phones, WI- 

FI ,WI-MAX and LTE networks. Some countries are moving fi-om telephone landlines 

(wired) to wireless phones exclusively, forcing wireIess exposures on uninformed 

populations around the world. These wireless exposures at the same time are now 

classified by the world's highest authority on cancer assessment, the World Health 

Organization International Agency for Research on Cancer. to be a possible risk to 

health. 

biologically active in animals and in humans. NOIT', the balance has clearly shifted to one 

Several decades of international scientific research confuin that EMFs are 
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of ‘presuinption of possible adverse effects’ from clu-onic esposiirc. It is difficult to 

conclude otliei-wise: n-hen tlie bioeffects that are clearly i i o ~  occuiiing lead to such 

conditions as pathological leakage of the blood-brain barrier (allon-ing toxins into tlie 

brain tissues); oxidative damage to DNA and the human genome. preventing norinal 

DNA repair in human stem cells: interfering with health speiin production: producing 

poor quality sperm or low numbers of healthy sperm, altering fetal brain development 

that may be findamentally tied to epidemic rates of autism and problems in school 

children with memory, attention, concentration, and behavior; and leading to sleep 

disruptions that undercut health and healing in numerous ways. 

In today’s world, everyone is exposed to two types of E m s :  (1) extremely low 

fkequency electromagnetic fields (ELF) fkom electrical and electronic appliances and 

power lines and (2) radiofrequency radiation (WR) from wireless devices such as cell 

phones and cordless phones, cellular antennas and towers, and broadcast transmission 

towers. In this report we will use the term EMFs when referring to all electromagnetic 

fields in general; and the terms ELF or RFR when referring to the specific type of 

exposure. They are both types of non-ionizing radiation, which means that they do not 

have sufficient energy to break off electrons from their orbits around atoms and ionize 

(charge) the atoms, as do x-rays, CT scans, and other forms of ionizing radiation. A 

glossary and definitions are provided in this report to assist you. Some handy definitions 

you will probably need when reading about ELF and RF in this summary section (the 

language for measuring it) are shown in Section 26 - Glossary. 

II. SUMMARY OF THE SCIENCE 

A. Evidence for Damage to Sperm and Reproduction 

Several international laboratories have replicated studies showing adverse effects 

on sperm quality, motility and pathology in men who use and particularly those who wear 

a cell phone, PDA or pager on their belt or in a pocket (See Section 18 for references - 
Agarwal et al, 2008; Aganval et al, 2009; Wdowiak et al, 2007; De Iuliis et al, 2009; 

Fejes et al, 2005; Aitken et al, 2005; Kumar, 2012). Other studies conclude that usage of 
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cell phones. exposure to cell phone radiation. or storage of a mobile phone close to the 

testes of human iiiales affect speiiii counts. iiiotility, viability arid sti-ucture (Aitkai et aL 

2004: Agarwal et al? 2007: Erogul et al. 2006). Animal studies have denionstrated 

oxidative and DNA damage, pathological changes in the testes of animals. decreased 

spem mobility and viability, and other measures of deleterious damage to the male gelin 

line (Dasdqj et al, 1999; Yan et al, 2007; Otitoloji et al, 2010: Salana et al, 2008: Behari 

et al, 2006; Kumar et al, 2012). There are fewer animal studies that have studied effects 

of cell phone radiation on female fertility parameters. Panagopoidous et a1 (2012) report 

decreased ovarian development and size of ovaries, and premature cell death of ovarian 

follicles and nurse cells in Drosophila mlanogaster. Gul et a1 (2009) reported rats 

exposed to stand-by level RFR (phones on but not transmitting calls) had a decrease in 

the number of ovarian follicles in pups born to these exposed dams. Magras and Xenos 

(1997) reported irreversible infertility in mice after five (5) generations of exposure to 

RFR at cell phone tower exposure levels of less than one microwatt per centimeter 

squared ( W/cm2). See Section 18 for references. 

HUMAN SPERM AND THEIR DNA ARE DAMAGED 

Human sperm are damaged by cell phone radiation at very low intensities (0.00034 - 0.07 
W/cm2). There is a veritable flood of new studies reportins sperm damage in humans and 

animals, leading to substantial concerns for fertility, reproduction and health of the offspring 
(unrepaired de novo mutations in sperm). Exposure levels are similar to those resulting from 
wearing a cell phone on the belt, or in the pants pocket, or using a wireless laptop computer on 
the lap. Sperm lack the ability to repair DNA damage. 

B. Evidence that Children are Mow Vuluerable: Many studies demonstrate 

that children are more sensitive to environmental toxins of various kinds (See Section 24 

for references - Barouki et al, 2012; Preston, 2004; WHO, 2002; Gee, 2009; Sly and 

Carpenter, 2012). Some studies report that the fetus and young children are at greater 

risk than are adults fiom exposure to environmental toxins. This is consistent with a large 

body of information showing that the fetus and young child are more vulnerable than 

older persons are to chemicals and ionizing radiation. The US Environmental Protection 

Agency (EPA) proposes a 10-fold risk adjustment for the fust 2 years of life exposure to 
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carcinogens. and a 3-fold adjustment for years 3 to 5 .  These adjustments do not deal with 

fetal i-isk, and the possibility of extending this protection to the fetus should be examined: 

because of fetus’ rapid orgm development. 

_l----l -I_--- 

Presidential Cancer Panel (2010) found that childra “are at special risk due to their 
smaller body massand rapid physical development, both of which magnify their 
vulnerabilitvto known careinwens includina radiation.“ 

The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated 
12 December 2012 states: “Children aredisprqortionately affected by environmental 
exposures, induding cell phone radiation. Thedifferences in bonedensity and theamount 
of fluid in a child‘s brain corrpared to an adult‘s brain could allow children toabsorb 
greater quantitiesof F!F energydeeper intothdr brainsthan adults It isessential that any 
nmstandardsfor cell phonesor other wirdessdevioesbebasedon protecting the 
yamgest and mstvulneraMepopulationstoensurethayaresafeguarded through their 
I i feti mes.” 

The issue around exposure of children to RFR is of critical importance. There is 

overwhelming evidence that children are more vulnerable than adults to many different 

exposures (Sly and Carpenter, 2012), including RFR, and that the diseases of greatest 

concern are cancer and effects on neurodevelopment. Yet parents place RFR-emitting 

baby monitors in cribs, provide very young children with wireless toys, and give cell 

phones to young children, usually without any knowledge of the potential dangers. A 

growing concern is the movement to make all student computer laboratories in schools 

wireless. A wired computer laboratory will not increase RFR exposure, and will provide 

safe access to the internet (Section, Sage and Carpenter, BioInitiative 2012 Report). 

C. Evidence for Fetal and Neonatal Effects: Effects on the developing 

fetus from i fiutero exposure to cell phone radiation have been observed in both human 

and animal studies since 2006. Sources of fetal and neonatal exposures of concern 

include cell phone radiation (both paternal use of wireless devices worn on the body and 

maternal use of wireless phones during pregnancy). Sources include exposure to whole- 

body RFR fiom base stations and WI-FI, use of wireless laptops, use of incubators for 

newborns with excessively high ELF-EMF levels resulting in altered heart rate variability 

and reduced melatonin levels in newborns, fetal exposures to MRI of the pregnant 
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motlier. and greater susceptibility to leukeiiiia and asthma in the child where there haye 

been niateiiial exposures to ELF-EMF. Divan et al(3OOS) found that children boiii to 

mothers who used cell phones during pregnancy develop more behavioral problems by 

the time they have reaclied school ase that1 children whose mothers did not use cell 

phones during pregnancy. Children whose mothers used cell phones during pregnancy 

had 25% more emotional problems, 35% more hyperactivity, 49% inore conduct 

problem mid 34% more peer problems (Divan et al, 2008). Aldad et a1 (2012) showed 

that cell phone radiation significantly altered fetal brain development and produced 

ADHD-llke behavior in the offspring of pregnant mice. Exposed mice had a dose- 

dependent impaired glutamatergic synaptic transmission onto Layer V pyramidal 

neurons of the prefi-ontal cortex. The authors conclude the behavioral changes were the 

result of altered neuronal developmental programming in utero. Offspring mice were 

hyperactive and had impaired memory function and behavior problems, much like the 

human children in Divan et a1 (2008). See Sections 19 and 20 for references. 

Fragopoulou et al(2012) repoits that brain astrocyte development followed by proteomic 

studies is adversely affected by DECT (cordless phone radiation) and mobile phone 

radiation. 

Fetal (i n-utero) and early childhood exposures to cell phone radiation and wireless technologies 
in general may be a risk factor for hyperactivity, learning disorders and behavioral problems in 

school. 

Common sense measures to limit both ELF-EMF and RF EMF in these populations is needed, 
especially with respect to avoidable exposures like incubators that can be modified; and where 
education of the pregnant mother with respect to laptop computers, mobile phones and other 

sources of ELF-EMF and RF EMF are easily instituted. 

A precautionary approach may provide the fi-ame for decision-makin_g where remediation actions 
have to be realized to prevent high exposures of children and pregnant woman. 

(Bellieni and Pinto. 2012 - Section 19) 
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D. Eyidence for Effects on Autism (Autism Spectrum Disordels) 

Physicians and health care practitioners should raise the visibility of EXEIRFR as 

a plausible eiivironnietital factor in ASD clinical evaluations and treatment protocols. 

Reducing or removing EMF and wireless RFR stressors ftom the enviroameiit is a 

reasonable precautionary action given the overall weight of evidence for a link to ASDs. 

Several thousand scientific studies over four decades point to serious biological 

effects and health harm fiom EMF and RFR. These studies report genotoxicity, single- 

and double-strand DNA damage, chromatin condensation, loss of DNA repair capacity in 

human stem cells, reduction in fiee-radical scavengers (particularly melatonin), abnormal 

gene transcription, neurotoxicity, carcinogenicity, damage to s p a n  morphology and 

function, effects on behavior, and effects on brain development in the fetus of human 

mothers that use cell phones during pregnancy. Cell phone exposure has been linked to 

altered fetal brain development and ADHD-like behavior in the offspring of pregnant 

mice. 

Many disrupted physiological processes and impaired behaviors in people with ASDs 

closely resemble those related to biological and health effects of EMF/R.FR exposure. 

Biomarkers and indicators of disease and their clinical symptoms have striking 

similarities. At the cellular and molecular level many studies ofpeople with ASDs have 

identified oxidative stress and evidence of fiee-radical damage, as well as deficiencies of 

antioxidants such as glutathione. Elevated intracellular calcium in ASDs can be 

associated with genetic mutations but more often may be downstream of inflammation or 

chemical exposures. Lipid peroxidation of cell membranes, disruption of calcium 

metabolism, altered brain wave activity and consequent sleep, behavior and immune 

disfimction, pathological leakage of critical barriers between gut and blood or blood and 

brain may also occur. Mitochondna may function poorly, and immune system 

disturbances of various kinds are common. Changes in brain and autonomic nervous 

system electrophysiology can be measured and seizures are far more coinmon than in the 

population at large. Sleep disruption and high levels of stress are close to universal. All 
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of these phenomena have also been docuiiiented to rzsult fiom or be iiiodulated by 

Eh,fF/P.FR exposure. 

Children with esisting nmrological problen~s that include cognitive, learning, attnition, 
memoryt or behavioral problems should as much as possible be provided with wired (not 
wireless) learning, living and sleeping environments. 
Special education classroom should observe ‘no wireless’ conditions to reduce avoidable 
strzssors that may impede social, academic and behavioral progress. 
All children should reasonably be protected from the physiological stressor of 
significantly elevated EMF/RFR (wireless in classrooms, or home environments). 
School districts that are now considering all-wireless learning environments should be 
strongly cautioned that wired environments are likely to provide better learning and 
teaching environments, and prevent possible adverse health consequences for both 
students and faculty in the long-term. 
Monitoring of the impacts of wireless technology in learning and care environments 
should be performed with sophisticated measurement and data analysis techniques that 
are cognizant of the non-linear impacts of EMF/RFR and of data techniques most 
appropriate for discerning these impacts. 
There is sufficient scientific evidence to warrant the selection of wired internet, wired 
classrooms and wired learning devices, rather than making an expensive and potentially 

’ health-harming commitment to wireless devices that may have to be substituted out later. 
Wired classrooms should reasonably be provided to all students who opt-out of wireless 
environments . 

The public needs to know that these risks exist, that transition to wireless should not 
(Herbert and Sage, 2012 - Section 20) 

be presumed safe, and that it is very much worth the effort to minimize exposures that 

still-provide the benefits of technology in learning, but without the threat of health risk 

and development impairments to learning and behavior in the classrooin. 

Broader recommendations also apply, related to reducing the physiological 

vulnerability to exposures, reduce allostatic load and build physiological resiliency 

through high quality nutrition, reducing exposure to toxicants and infectious agents, and 

reducing stress, all of which can be implemented safely based upon presently available 

knowledge. 
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E. Ev id en ce for E Iec t 1.011 yp eis ensi tivity: The contentious quest ion of n-he tlier 

electroli~~erseiisitivity exists as a medical conditon and what kinds of testing might 

reveal biomarkers for diasnosis and treatinent has been fiirthered by several new studies 

presented in Section 24 - Key S cientific Evidence and Riblic Health Policy 

Recoiiiiieiidations. What is evident is that a growing nuniber of people world-wide have 

serious and debilitating symptom that key to various types of EMF aid RFR exposure. 

Of this there is little doubt. The continued massive rollout of wireless technologies, in 

particular the wireless ‘smart’ utility meter, has triggered thousands of complaints of ill- 

health and disabling symptoms when the installation of these meters is in close proximity 

to family home living spaces. 

McCsu-ty et a1 (201 1) studied electrohypersensitivity in a patient (a female 

physician). The patient was unable to detect the presence or absence of EMF exposure, 

largely ruling out the possibility of bias. In multiple trials with the fields either on or not 

on, the subject experienced and reported temporal pain, feeling of unease, skipped 

heartbeats, muscle twitches andor strong headache when the pulsed field (100 ins, 

duration at 10 Hz) was on, but no or mild symptoms when it was OK Symptoms fiom 

continuous fields were less severe than with pulsed fields. The differences between field 

on and sham exposure were significant at the p < 0.05 level. The authors conclude that 

electromagnetic hypersensitivity is a neurological syndrome, and statistically reliable 

somatic reactions can be provoked 111 this patient by exposure to 60-Hz electric fields at 

300 volts per meter (Vhn). Marino et al(2012) responded to comments on his study with 

McCarty saying “ EMF hypersensitivity can m u r  asa bona fide environmentally 

inducible neurological syndrome. W followled an empirical approach and demonstrated 

a causeand-effect relationship (p c 0.05) under conditions that perrritted usto infer the 

existence of electromagnetic hypersensitivity (EHS), a novel neurological syndrome.” 

The team of Sandstrom, Hansson Mild and Lyskov produced numerous papers 

between 1994 and 2003 involving people who are electrosensitive (See Section 24 - 
Lyskov et al, 1995; Lyskov et al, 1998; Sandstrom et al, 1994; Sandstrom et al, 1995; 



Sandstrom et al, 1997; Sandstroni et d: 2003). Saiidstroni et a1 (2003) presented 

evidence tliat heart rate variability is inipaired it1 people with electrical hypersensitivity 

and showed a dysbalance of the autonomic nervous system. 

“EHSpatients had a disturbed pattern of circadian rhythmsof HRF and 
showed a relatively ‘ flat‘ representation of hourly-recorded spectral p o w  of the 
HF component of HW . This research team also found that ‘‘ EHSpatients have 
a dysbalanceof theautononic nervoussystem (ANS) regulation with a trend to 
hyper-sympathotonia, asmeasured by heart rate (HR) and electrodermal activity, 
and a hyperreactivity to different external physical factors, as measured by brain 
evoked potentialsand sympathetic skin responsesto visual and audio 
stirmiation.” (Lyskov et al, 2001 a,b; Sandstrom et al, 1997). 

The reports referenced above provide evidence that persons who report king 

electrosensitive differ fi-om others in having some abnormalities in the autonomic 

nervous system, reflected in measures such as heart rate variability. 

F. Evidence for Effects from Cell Tower-Level RFR Exposures 

Very low exposure RFR levels are associated with bioeffects and adverse health 

effects. At least five new cell tower studies are reporting bioeffects in the range of 0.001 

to 0.05 Wkm2 at lower levels than reported in 2007 (0.05 to 0.1 uW/cm2 was the range 

below which, in 2007, effects were not observed). Researchers repoi-t headaches, 

concentration difficulties and behavioral problems in children and adolescents; and sleep 

disturbances, headaches and concentration problems in adults. Public safety standards 

are 1,000 - 10,000 or inore times higher than levels now commonly reported in mobile 

phone base station studies to cause bioeffects. 

Since 2007, five new studies of base-station level RFR at intensitites rangins fkom less 
than 0.001 uW/cm2 to 0.05 uW/cm2 report headaches, concentration difficulties and behavioral 

problems in children and adolescents; and sleep disturbances2 headaches and concentration 
problems in adults. 
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G. Eyidence for Effects on the Blood-brain Baiiier (BBB): The L w d  

TJiiiversity (Sn-edeii) teau of Leif Salford. Bei-til Persson aid Henrietta Nittby has done 

pioneering work 011 effects of veiy lon- level RFR on the human brain's protectiw lining 

- the bariier that protects the brain fi-om large molecules and toxins that are in the blood. 

TheBBBisaprotsctivebarrier that preventstheflw of toxinsintosensitive brain tissue. 
Increased permeability of the BBB caused by cell phone RFR may result in neuronal 

damage. Many research studiesshw that very lw intensity exposures to RFR can affect 
theblood-brain barrier (BBB) (mostlyanimal studies). !3mming uptheresearch, it is 
mxeprabablethan unlikelythat non-thermal EMF fromcdl phonesand basestations 

do have effects upon bid ogy. A single 2-hr exposure to cd I phone radiation can result in 
increased leakage of the EBB, and 50 days after apasure, neuronal damage can be seen, 

and at the later time point also albumin leakage is demonstrated. The lwds of RFR 
needed to affect the BBB have been s h m  to be as low as 0.001 Wlkg, or I ess than 

hdding a mobile phoneat arm'slength. The USFCC standard is 1.6 W/kg; the ICNIRP 
standardis2 W/kg of energy (S4f3) intobrain tissuefromcell/oordlesphoneuse. Thus, 

l BBBeffectsoccur atabaut 1000timeslwer RFRexposureIwdsthan theUSand 
I ICNIRPlimitsallow. (Salford et al, 2012 - Section 10) 

THE BLOOD-BRAIR' BARRIER IS AT RISK 

H. Evidence for Effects on Brain Tumors: The Orebro University (Sweden) 

team led by Lennart Hardell, MD, an oncologist and medical researcher, has produced an 

extraordinary body of work on environmental toxins of several kinds, including the 

effects of radiofrequency/microwave radiation and cancer. Their 2012 work concludes: 

" Based on epidemidogical studiesthereisa consistent pattern ofincreased risk for 
g l i m  and acoustic neuroma associated with use of mobile phonesand cordessphones. 
TheevidencecomEtsmainlyfromtwostudycentres, theHardell group in %dm and the 
IntaphaneSudy Group. Nocmsistent pattern ofan increased risk isseen for 
meningioma. Asystematic biasin thestudiesthat Eltplainstheresultswould alsohave 
been the case for meningioma. The different risk pattern for tumor typestrengthensthe 
findings regarding glioma and acoustic neuroma. Mda-analyses of the Harddl group 
and lnterphone sludies shw an increased risk for g l i m  and acoustic neurom. 
~ppartiveevidencecamesalsofromanatornical localisation ofthetumor tothemost 
exposed area of the brain, cumulative exposure in hairs and latency time that all add to 
thebidcgical relevanceofan increasedrisk. Inadditicn risk calculationsbasedon 
estimated absorbed dose give strength to the findings. (Hardell et al, 2012 - Section 11) 
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" There i s reasonable bad s to concl ude that RF-EM Fs are bi oactive and have a 
potential to cause health impacts. There is a consistent pattern of increased risk 
for glioma and acoustic neuroma associated with use of wirelessphones(mobile 
phones and cordless phones) mi nly based on results from case-control studies 
from theHardel1 group and I nterphone Final Study results. Epidemiological 
evidence gives that RF-EMF should beclassified asa human carcinogen. 
Based on our own research and review of other evidence the existing FCC/I EE 
and ICNIRP publicsafdylimitsand referencelwelsarenot adequateto protect 
public health. New public health standardsand limts are needed. 

I. Evidence for Genotolric Effects (Genotoxicity) 

Genetic Damage (Genotoxicity Studies): There are at least several hundred published 

papers that report EMF (ELFWR) can affect cellular oxidative processes (oxidative 

damage). Increased fiee radical activity and changes in enzymes involved in cellular 

oxidative processes are the most consistent effects observed in cells and animals after 

EMF exposure. Aging may make an individual more susceptible to the detrimental 

effects of ELF EMF fiom oxidative damage, since anti-oxidants may decline with age. 

Clearly, the preponderance of genetic studies report DNA damage and failure to repair 

DNA damage. 

Eighty six (86) new papers on genotoxic effects of RFR published between 2007 
and mid-2012 are profiled. Of these, 54 (63%) showed effects and 32 (37%) 
showed no effects (Lai, 2012) 

Forty three (43) new ELF-EMF papers and two static magnetic field papers that 
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012 
are profiled. Ofthese, 35 (81%) show effects and 8 (19%) show no effect. 

(Lai. 2012 - Section 6). 

K. Evidence for Effects on the Nervous System: Factors that act directly or 

indirectly on the nervous system can cause morphological, chemical, or electrical 

changes in the nervous system that can lead to neurological effects. Both RF and ELF 

EMF affect neurological functions and behavior in animals and humans. 
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‘ One liundred fifty five (155) tien- papers that report on neurological effects of 
* RFR publislied betn-eai 2007 and mid-2012 are profiled. Of these. 98 (6300) 
j showed effects and 57 (37%) slowed no effects. 

j Sixty nine (69) new ELF-EMF papers (including two static field papers) that 
i 

report on genotoxic effects of ELF-EMF pnblished between 2007 and niid-2012 
are profiled. Of these, 64 (93%) show effects and 5 (7%) show no effect. 

I 

(Lai, 2012 - Section 9) 

K. Evidence for Cancer (Childhood Leukemia): With overall 42 

epidemiological studies published to date power frequency EMFs are among the most 

comprehensively studied environmental factors. Except ionizing radiation no other 

environmental factor has been as f m l y  established to increase the risk of childhood 

leukemia. 

Sufficient evidence from epidemiological studies of an increased risk from exposure to EMF 
(potver frequency magnetic fields) that cannot be attributed to chance, bias or confounding. 
Therefore, according to the rules of IARC such exposures can be classified as a Group 1 

carcinogen (Known Carcinogen). (Kundi, 2012 - Section 12) 

There is no other risk factor identified so far for which such unlikely conditions have been put 
forward to postpone or deny the necessity to take steps towards exposure reduction. As one step 

in the direction of precaution, measures should be implemented to guarantee that exposure due to 
transmission and distribution lines is below an average of about 1 mG. This value is arbitrary at 

present and only supported by the fact that in many studies this level has been chosen as a 
reference. (Kundi. 2012 - Section 12) 

L. Melatonin, Breast Cancer and Alzheimer’s Disease: Eleven (1 1) of the 13 

published epidemiologic residential and occupational studies are considered to 

provide bositive) evidence that high ELF magnetic fields (MF) exposure can 

result in decreased melatonin production. The two negative studies had 

important deficiencies that may certainly have biased the results. There is 

sufficient evidence to conclude that long-term relatively high ELF MF exposure 

can result in a decrease in melatonin production. It has not been determined to 

what extent personal characteristics, e.g., medications, interact with ELF MF 

exposure in decreasing melatonin production. 
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hlEL ATOXIN XYD BRE-AST C,k\CER: Time is sufficient evidence to conclude that 
lay-term relatively high ELF MF exposure can result in a decrease in melatonin 
production. It has not been determined to what estait personal characteristics. e.9.. 
medications. interact with ELF hlF exposure in decreasing illelatonin production. New 
research indicates that ELF kff esposure, in vitro. can significantly decrease melatonin 
activity through effects on MT1, an important melatonin receptor. Five longitudinal 
studies have now been conducted of low nielatonin production as a risk factor for breast 
cancer. There is increasingly strong longitudinal evidence that low melatonin 
production is a risk factor for at least post-menopausal breast cancer. 

(Davanipour and Sobel, 2012 - Section 13) 

ALZHEIMER'S DISEASE: There is now evidence that a) high levels of 

peripheral amyloid beta are arisk factor for AD and b) medium to high ELF MF 

exposure can increase peripheral amyloid beta. High brain levels of amyloid 

beta are also a risk factor for AD and medium to high ELF MF exposure to brain 

cells llkely also increases these cells' production of amyloid beta. There is 

considerable in vitro and animal evidence that melatonin protects against AD. 

Therefore it is certainly possible that low levels of melatonin production are 

associated with an increase in the risk of AD. 

There is strong epidemiologic evidence that exposure to ELF MI? is a risk factor for AD. 
There are now twelve (12) studies of ELF MF exposure and AD or dementia. 

Nine (9) of these studies are considered positive and three (3) are considered negative. 
The three negative studies have serious deficiencies in ELF h4F exposure classification 
that results in subjects with rather low exposure being considered as having significant 

exposure. There are insufficient studies to formulate an opinion as to whether 
radiofrequency MF exposure is a risk or protective factor for AD. 

There is now evidence that (i) high levels of peripheral amyloid beta are a risk factor for 
AD and (ii) medium to high ELF MF exposure can increase peripheral amyloid beta. 

High brain levels of amyloid beta are also a risk factor for AD and medium to high ELF 
MF exposure to brain cells likely also increases these cells' production of amyloid beta. 

There is considerable in vitro and animal evidence that melatonin protects against AD. 
Therefore it is catainly possible that low levels of melatonin production are associated 

with an increase in the risk of AD. 

(Davanipour and Sobel, 2012 -Section 13) 
_____-I__ 



AI. Stress, Stress Proteins and DSA as ;I Fractal Antenna: Any agent (EMF. 

ionizing radiatioq chemicals, lieaty metals, etc) that continuously generates stress 

proteins is not adaptive, and is harnifiil, if it is a constant provocation. The work of 

Martin Blank and Reba Goodman of Columbia University has established that stress 

proteins are produced by ELF-EMF and RFR at levels far below current safety standards 

allow. Further, they thiizk DNA is actually a very good fiactal RF-anteima which is very 

sensitive to low doses of EMF, and may induce the cellular processes that result in 

chronic ‘unrelenting’ stress. That daily environmental levels of ELF-EMF and RFR can 

and do throw the human body into stress protein response mode (out of homeostasis) is a 

hdamental  and continuous insult. Chronic exposures can then result in chronic ill- 

health. 

I‘ It appearsthat theDNA mleculeisparticularlyvulnerableto damageby EMF 
because of the coiled-coi I configuration of the compacted molecule in the nucleus. 
The unusual structure endows it with the sdf a mi larity of a fractal antenna and 
the resulting sensitivitytoa widerangeof frequencies. Thegreater reactivityof 
DNA with EMF, along with a vulnerability to damage, underscoresthe urgent 
need to revise EMF aposure standards in order to protect the public. Recent 
sttidieshavealso aploited thepropertieof stressproteinsto deYittherapiesfor 
limitingoxidativedamageand reducing lossof mcsclestrength associated with 
agi ng.” (Blank, 2012- %tion 7) 

I 
DNA acts as a ‘fractal antenna’ for EMF and RFR. The coiled-coil structure of DNA in the 

nucleus makes the molecule react like a fractal antenna to a wide range of frequencies. 

The structure makes DNA particularly vulnerable to EMF damage. 

The mechanism involves direct interaction of EMF with the DNA molecule (claims that there are 
no known mechanisms of interaction are patently false). 

Many EMF frequencies in the environment can and do cause DNA changes. 

The EMF-activated cellular stress response is an effective protective mechanism for cells exposed 
to a wide range of EMF frequencies. 

EMF stimulates stress proteins (indicating an assault on the cell). 

EMF efficiently harms cells at a billion times lower levels than conventional heating. 
(E! ank, 2012- Section 7) 
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Safety standards based 011 heating are irrelemiit to pi-otect against EhlF -levels of 
exposure. Thae is an urscnt need to revise EMF esposure standads. Research has 
showu ththolds are vay  low (safety standards must be reduced to litnit biolosical 
rcspomes). Biolosjcally-based EMF safety standards could be developed from the 

research on the stress response. 
(Blank, 2012- Section 7) 

N. Effects of Weak-Field Interactions on Non-Linear Biological 
Oscillators and Synchronized Neural Activity 

A unifying hypothesis for a plausible biological mechanism to account for very 

weak field EMF bioeffects other than cancer may lie with weak field interactions of 

pulsed RFR and ELF-modulated RFR as disrupters of synchronized neural activity. 

Electrical rhythms in our brains can be influenced by external signals. This is 

consistent with established weak field effects on coupled biological oscillators in living 

tissues. Biological systems of the heart, brain and gut are dependent on the cooperative 

actions of cells that fiinction according to principles of non-linear, coupled biological 

oscillations for their synchrony, and are dependent on exquisitely timed cues fioin the 

environment at vanishingly small levels (Buzsaki, 2006; Strogatz, 2003). The key to 

synchronization is the joint actions of cells that co-operate electrically - linking 

populations of biological oscillators that couple together in large arrays and synchronize 

spontaneously. Synchronous biological oscillations in cells (pacemaker cells) can be 

disrupted by artificial, exogenous environmental signals, resulting in desynchronization 

of neural activity that regulates critical functions (including metabolism) in the brain, gut 

and heart and circadian rhythms governing sleep and hormone cycles (Strogatz, 1987). 

The brain contains a population of oscillators with distributed natural frequencies, which 

pull one another into synchrony (t4e circadian pacemaker cells). Strogatz has addressed 

the unifying mathematics of biological cycles and external factors disrupt these cycles 

(Strogatz, 2001,2003). 

these perturbations must seriously alter brain performance" (Buzsaki, 2006). 

"Rhythmscan be altered bya widevariety of agents and that 
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111. EMF EXPOSURE AKD PRUDEST PKBLIC HEALTH PLASSISG 

Chronic exposure to low-intaisity RFR and to ELF-modulated RFR at today’s 

enviroiuneiital levels in many cities will exceed thresholds for increased risk of many 

diseases and causes of death (Sage and Huthinen, 2012). RFR exposures hi daily life 

alter homeostasis in human beings. These exposures can alter and damage genes, trigger 

epigenetic changes to gene expression and cause de novo mutations that prevent genetic 

recovery and healing mechanisms. These exposures may interfere with normal cardiac 

and brain fbnction; alter circadian rhythms that regulate sleep, healing, and hormone 

balance; impair short-term memory, concentration, learning and behavior; provoke 

aberrant immune, allergic and inflammatory responses in tissues; alter brain metabolism; 

increase risks for reproductive failure (damage sperm and increase miscarriage risk); and 

cause cells to produce stress proteins. Exposures now common in home and school 

environments are likely to be physiologically addictive and the effects are particularly 

serious in the young (Sage and Huttunen, 2012). 

IV. RECOMMENDED ACTIONS 

A. Defining preventative actions for reduction in RFR exposures 

ELF-EMF AND RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING 
AGENTS -WHY ARE GOVERNMENTS NOT ACTING? 

The World Health Organization International Agency for Research on Cancer has 

classified wireless radiofkequency as a Possible Human Carcinogen (May, 201 1)*. The 

designation applies to low-intensity RFR in general, covering all FSR-emitting devices 

and exposure sources (cell and cordless phones, WI-FI, wireless laptops, wireless 

hotspots, electronic baby monitors, wireless classroom access points, wireless antenna 

facilities, etc). The IARC Panel could have chosen to classify RFR as a Group 4 -Not A 

Carcinogen if the evidence was clear that RFR is not a cancer-causing agent. It could 

also have found a Group 3 designation was a good interim choice (Insufficient Evidence). 

IARC did neither. 
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hTEW SAFETY LIAUTS AIUST BE EST-BLISHED - 
HEALTH AGEKCIES SHOULD ACT KOM’ 

Existing public safety limits (FCC and ICNIRP public safety limits) do not sufficiently 

protect public health against cl~onic esposure fi-om very low- intensity esposures. If no 

mid-coui-se corrections are made to existing and outdated safety limits, such delay will 

magnify the public health impacts with even more applications of wireless-enabled 

technologies exposing even greater populations around the world in daily life. 

SCIENTIFIC BENCHMARKS FOR HARM PLUS SAFETY MARGIN =NEW 
SAFETY LIMITS THAT .4RE VALID 

Health agencies and regulatory agencies that set public safety standards for ELF-EMF 

and RFR should act now to adopt new, biologically-relevant safety limits that key to the 

lowest scientific benchmarks for harm coming fiom the recent studies, plus a lower safety 

margin. Existing public safety limits are too high by several orders of magnitude, if 

prevention of bioeffects and resulting adverse health effects are to be minimized or 

eliminated. Most safety standards are a thousand times or more too high to protect 

healthy populations, and even less effective in protecting sensitive subpopulations. 

SENSITIVE POPULATIONS MUST BE PROTECTED 

Safety standards for sensitive populations will more likely need to be set at lower levels 

than for healthy adult populations. Sensitive populations include the developing fetus, 

the infant, children, the elderly, those with pre-existing chronic diseases, and those with 

developed electrical sensitivity (EHS). 

PROTECTING NEW LIFE - INFANTS AND CHILDREN 

Strong precautionary action and clear public health warnings are warranted finmediately 

to help prevent a global epidemic of brain tumors resulting froin the use of wireless 

devices (mobile phones and cordless phones). Conmion sense measures to liniit both 

ELF-EMF and RFR in the fetus and newborn infait (sensitive populations) me needed, 

especially with respect to avoidable exposures like baby monitors in the crib and baby 



isolettes (incubators) in hospitals that can be modified; and n-here education of tlie 

pregnant niother witli respect to laptop computers; mobile phones mid otlia sources of 

ELF-EMF and RFR are easily instituted. 

Wireless laptops and other wireless devices should be strongly discouraged in scliools for 

children of all ages. 

STANDARD OF EVIDENCE FOR JUDGING THE SCIENCE 

The standard of evidence for judging the scientific evidence should be based on good 

public health principles rather than demanding scientific certainty before actions are 

taken. 

WIRELESS WARNINGS FOR ALL 

The continued rollout of wireless technologies and devices puts global public health at 

risk fioin unrestricted wireless commerce unless new, and far lower exposure limits and 

strong precautionary warnings for their use are iinplemented. 

EMF AND RFR ARE PREVENTABLE TOXIC EXPOSURES 

We have the knowledge and means to save global populations from mulit-generational 

adverse health consequences by reducing both ELF and RFR exposures. Proactive and 

immediate measures to reduce unnecessary EMF exposures will lower disease burden 

and rates of premature death. 

B. Defining new ‘effect level’ for RFR 

Section 24 concludes that RFR ‘effect levels’ for bioeffects and adverse health 

effects justify new and lower precautionary target levels for RFR exposure. New 

epidemiological and laboratory studies are fn~dlllg effects on humans at lower exposure 

levels where studies are of longer duration (chronic exposure studies). Real-world 

experience is revealing worrisome evidence that sperm may be daniaged by cell phones 
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even on stand-by mode: and people can be adm-sely affected by placing new n-ireless 

pulsed RFR transmitters (utility meters on the sides or interiors of homes). even when tlie 

time-weighted average for RFR is iiiiniscule in both cases. 

There is increasing reason to believe that the critical factor for biologic 

significance is tlie intermittent pulse of RF, not the time-averaged SAR. For example; 

HanssonMild et al, (2012) concluded there could be no effect on sleep (and testicular 

function froin a GSM mobile phone because the “exposure in stand-by mode can be 

considered negligible” . 

thought to intermittent, very low-intensity pulsed RFR signals that can interact with 

critical activities in living tissues. It is a mistake to conclude that the effect does not exist 

because we cannot explain HOW it is happening or it upsets our our mental construct of 

how things should work 

It may be that we, as a species, are more susceptable than we 

This highlights the serious limitation of not taking the nature of the pulsed RFR 

signal (high intensity but intermittent, microsecond pulses of RFR) into account in the 

safety standards. This kind of signal is biologically active. Even if it is essentially 

mathematically invisible when the individual RFR pulses are time-averaged, it is 

apparently NOT invisible to the human body and its proper biological knctioning. 

For these reasons, and in light of parallel scientific work on non-linear 

biological oscillators including the accepted mathematics in this branch of science 

regarding coupled oscillators (Bezsaki, 2006; Strogatz, 2001,2003), it is essential to 

think forward about the ramifications of shifting national energy strategies toward 

ubiquitous wireless systems. And, it is essential to re-think safety standards to take into 

account the exquisite sensitivity of biological systems and tissue interactions where the 

exposures are pulsed arid cumulatively insignificcant over time-scale averaging, but highly 

relevant to body processes and fiinctioning. If it is true that weak-field effects have 



control eleiiients over synclnonous activity of neurons in the brain: and othex pacemaker 

cells and tissues in the heart and gut that drive essential metabolic pathways as a result, 

then this will go far in explaining why living tissues are apparently so reactive to very 

small inputs of pulsed RFR, and lead to better understanding of what is required for new> 

bio logically-based public expo sure standards. 

A reduction fioin the BioInitiative 2007 reconmendation of 0.1 uW/cm2 (or 

one-tenth of a microwatt per square centimeter) for cuniulative outdoor RFR down to 

something three orders of magnitude lower (in the low nanowatt per square centimeter 

range) is justified on a public health basis. We use the new scientific evidence 

documented in this Report to identify ‘effect levels’ and then apply one or more reduction 

factors to provide a safety margin. A cautionary target level for cumulative, outdoor 

pulsed RFR exposures for ambient wireless that could be applied to RFR sources from 

cell tower antennas, WI-FI, WI-MAX and other similar sources is proposed. Research is 

needed to determine what is biologically damaging about intermittent pulses ofRFR, and 

how to provide for protection in safety limits against it. With this knowledge it might be 

feasible to recommend a higher time-averaged number. 

A scientific benchmark of 0.003 uW/cm2 or three nanowatts per centimeter 

squared for ‘lowest observed effect level’ for RFR is based on mobile phone base 

station-level studies. Applying a ten-fold reduction to compensate for the lack of long- 

term exposure (to provide a safety buffer for chronic exposure, if needed) or for children 

as a sensitive subpopulation (if studies are on adults, not children) yields a 300 to 600 

picowatts per square centimeter precautionary action level. This equates to a 0.3 

nanowatts to 0.6 nanowatts per square centimeter as a reasonable, precautionary action 

level for chronic exposure to pulsed RFR. Even so, these levels may need to change in 

the fiihire, as new and better studies are completed. This is what the authors said in 2007 



(Cayalter atid Sage: 2007, Biohitiative Report) aid it remains tme today in 2012. K e  

leave rooin for fiiture studies that may lower 01- raise today’s observed ‘effects levels’ a id  

should be prepared to accept tien‘ infonilation as a guide for new precautionay actions. 
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BIOIYITIATI17E 2012 - COXCLTJSIONS Table 1-1 

carcinogenicity in humans (Sections 11, 12, 13, 14, 15, 16 and 17); serious impacts on human and 
aninial sperm morphology and function (Section 1s); effects on offspring behavior (Section lS, 

19 and 20); and effects on brain and cranial bone development in the offspring of animals that are 
exposed to cell phone radiation during pregnancy (Sections 5 and 1s). This is only a snapshot of 

the evidence presented iu the BioInitiative 2012 updated report. 

BIOEFFECTS ARE CLEARLY ESTABLISHED 

Bioeffects are clearly established and occur at very low levels of exposure to 

minutes at levels associated with cell and cordless phone use. Bioeffects mi also occur 
fiom just minutes of exposure to mobile phone masts (cell towers), WI-FI, and wireless 

utility ‘smart’ meters that produce whole-body exposure. Chronic base station level 
exnosures can result in illness. 

electromagnetic fields and radiofiequency radiation. Bioeffects can occur in the first few 

BIOEFFECTS WITH CHRONIC EXPOSURES CAN REASONABLY BE 
PRESUMED TO RESULT IN ADVERSE HEALTH EFFECTS 

Many of these bioeffects can reasonably be presumed to result in adverse health effects if the 
exposures are prolonged or chronic. This is because they interfere with normal body processes 
(disrupt homeostasis), prevent the body Erom healing damaged DNA, produce immune system 

imbalances, metabolic disruption and lower resilience to disease across multiple pathways. 
Essential body processes can eventually be disabled by incessant external stresses (from system- 

wide electrophysiological interference) and lead to pervasive impairment of metabolic and 
reproductive functions. 

LOW EXPOSURE LEVELS ARE ASSOCIATED WITH BIOEFFECTS AND 
ADVERSE HEALTH EFFECTS AT CELL TOWER RFR EXPOSURE LEVELS 

At least five new cell tower studies are reporting bioeffects m the range of 0.003 to 0.05 pW/cm2 
at lower levels than reported in 2007 (0.05 to 0.1 uWlcm.2 was the range below which, in 2007, 

effects were not observed). Researchers report headaches, concentration difficulties and 
behavioral problems in children and adolescents; and sleep disturbances, headaches and 

concentration problems in adults. Public safety standards are 1,000 - 10,000 or more times higher 
than levels now commonly reported in mobile phone base station studies to cause bioeffects. 



EVIDESCE FOR FERTILITY A3D REPROD'C'CTIOS EFFECTS: HX3LA3 
SPERAI A 1 3  THEIR DSA ARE DAMAGED 

or using a wireless laptop computer on the lap. Spam lack the ability to repair DNA damage. 

Studies of human sperm show genetic (DNA) damage from cell phones on standby mode and 
wireless laptop use. Impaired sperm quality, motility and viability occur at exposures of 0.00034 
uW/cm2 to 0.07 uW/cnQ with a resultant reduction in human male fertility. Sperm cannot repair 

DNA damage. 

Several international laboratories have replicated studies showing adverse effects on sperm 
quality, motility and pathology in men who use and particularly those who wear a cell phone, 

PDA or pager on their belt or m a pocket (Agarwal et al, 2008; Agarwal et al, 2009; Wdowiak et 
al, 2007; De Iuliis et al, 2009; Fejes et al, 2005; Aitken et al, 2005; Kumar, 2012). Other studies 
conclude that usage of cell phones, exposure to cell phone radiation, or storage of a mobile phone 
close to the testes of human males affect sperm counts, motility, viability and structure (Aitken et 
al, 2004; &mval et al, 2007; Erogul et al., 2006). Animal studies have demonstrated oxidative 
and DNA damage, pathological changes in the testes of animals, decreased sperm mobility and 
viability, and other measures of deleterious damage to the male gem line @asdag et al, 1999; 

Yan et al, 2007; Otitoloju et al, 2010; Salama et al, 2008; Behari et al, 2006; Kumar et al, 2012). 
There are fewer animal studies that have studied effects of cell phone radiation on female fertility 
parameters. Panagopoulous et al. 2012 report decreased ovarian development and size of ovaries, 
and premature cell death of ovarian follicles and nurse cells in Drosophila nzelanogaster. Gul et 
a1 (2009) report rats exposed to stand-by level RFR (phones on but not transmitting calls) caused 

decrease in the number of ovarian follicles in pups born to these exposed dams. Magras and 
Xenos (1997) reported irreversibleinfertility in mice after five (5) generations of exposure to 
RFR at cell phone tower exposure levels of less than one microwatt per centimeter squared 

(pW/cm2). 

EVIDENCE THAT CHILDREN ARE MORE VULNERABLE 

There is good evidence to suggest that many toxic exposures to the fetus and very young child 
have especially detrimental consequences depending on when they occur during critical phases of 
c mowth and development (time windows of critical devdopmat), where such exposures may lay 

the s e d s  of health harm that develops even decades later. Existing FCC and ICNIRP public 
safety limits seem to be not sufficiently protective of public health, in particular for the young 

(embryo, fetus, neonate, very young child). 

The Presidential Cancer Panel (2010) found that children 'are at special risk dire to their smaller 
body mass arid rapidpliysical developmerit, both of ~cliich magmJL their idnerubility to knoitn 
care iiiogens, irrclirdinn radiation.' 



The Amzl-icw ;l\cadzliiy of Pediariics. in a letter to Coiigressniaul Dziiiiis Kucinich dared 12 
December 20 12 states “Cliildi*eii are rlisyi.o~oi.tioiiure!~. qffecred bj. eiirii-oiinierirul e.~posiri.es. 
iiiclzidiiig celiyiloire iwdiarioii. Tile d#ei*ei?ces ii? boiie cleiisitj. a d  die uiiioiiiir ocfliiid ii? CI 
child‘s brain compared toan adult’s brain could allow children toabsorb greater quantitiesof 
RF energ. deeper iiito tlieii. biniiis t l i m  udirlrs. Ir is esseiitial thcir ail). i i e x .  ~taiiduidsfov cell 
plioiies 01‘ orliei. it.ii.eless daices be based oii prorectiiig tlie ?.oimgesr uiid iiiosr wliierabie 
populatiansto ensurethay are safeguarded through their lifetimes” 

FETAL AND NEONATAL EFFECTS OF EMF 

Fetal (in-utero) and early childhood exposures to cell phone radiation and wireless technologies 
in general may be a risk factor for hyperactivity, learning disorders and behavioral problems in 
school. 

Fetal Development Studies: Effects on the developing fetus fiom in-utero exposure to cell 
phone radiation have been observed in both human and animal studies since 2006. Divan et a1 

(2008) found that children born of mothers who used cell phones during pregnancy develop more 
behavioral problems by the time they have reached school age than children whose mothers did 

not use cell phones during pregnancy. Children whose mothers used cell phones during 
pregnancy had 25% more emotional problems, 35% more hyperactivity, 49% more conduct 

problems and 34% more peer problems 
(Divan et al., 2008). 

Common sense measures to limit both ELF-EMF and RF EMF in these populations is needed, 
especially with respect to avoidable exposures like incubators that can be modified; and where 
education of the pregnant mother with respect to laptop computers, mobile phones and other 

sources of ELF-EMF and RF EMF are easily instituted. 

Sources of fetal and neonatal exposures of concern include cell phone radiation (both paternal use 
of wireless devices worn on the body and maternal use of wireless phones during pregnancy). 
Exposure to whole-body RFR fiom base stations and WI-FI, use of wireless laptops, use of 

incubators for newborns with excessively high ELF-EMF levels resulting in altered heart rate 
variability and reduced melatonin levels in newborns, fetal exposures to MRI of the pregnant 
mother, and greater susceptibility to leukemia and asthma in the child where there have been 

maternal exposures to ELF-EMF. 

A precautionary approach may provide the frame for decision-making where remediation actions 
have to be realized to prevent high exposures of children and pregnant woman. 

(Bellimi and Pinto, 2012 -Section 19) 



EAIF/RFR AS A PLAKSIBLE BIOLGICAL 3IECHASIS31 FOR APTIS31 (ASD) 
_-__ - - __________x_---_.___ _I _ _  I -___ __.___I_______ __ 

Childre11 with existills neurological problems that include cognitive. learning. attention. 
j nietiiory. or behavioral problem should as iiiuch as possible be provided with wired (not 
j wireless) learning. living and sleeping environinents. 
I Special education classrooms should observe 'no wireless' conditions to reduce avoidable 
1 stressors that may iinpsde social. academic and behavioral progress. 

All children should reasonably be protected from the physiological stressor of significantly 
elevated EMF/R.FR (wireless in classrooms, or home environments). 

School districts that are now considering all-wireless learning environments should be strongly 
cautioned that mired environments are likely to provide better learning and teaching 
environments, and prevent possible adverse health consequences for both students and faculty in 
the long-term. 

Monitoring of the impacts of wireless technology in learning and care environments should be 
performedwith sophisticated measurement and data analysis techniques that are cognizant of the 
non-linear impacts of EMF/RFR and of data techniques most appropriate for discerning these 
impacts. 

There is sufficient scientific evidence to warrant the selection of wired internet, wired 
classrooms and wired learning devices, rather than making an expensive and potentially health- 
harming commitment to wireless devices that may have to be substituted out later, and 

Wired classrooms should reasonably be provided to all students who opt-out of wireless 
environments. 

I 

(Herbert and Sage, 2012 -Section 20) 

Many disrupted physiological processes and impaired behaviors in people with ASDs closely 
resemble those related to biological and health effects of EMF/RFR exposure. Biomarkers and 
indicators of disease and their clinical symptoms have striking similarities. Broadly speaking, 
these types ofphenomena can fall into one or more of several classes: a) alteration of genes or 
gene expression, b) induction of change in brain or organismic development, c) alteration of 
phenomena modulating systemic and brain function on an ongoing basis throughout the life 
course (which can include systemic pathophysiolog as well as brain-based changes), and d) 
evidence of functional alteration in domains such as behavior, social interaction and attention 

known to be challenged in ASD. 

Several thousand scientific studies over four decades point to serious biological effects and 
health harm fiom EMF and RFR. These studies report genotoxicity, single-and double-strand 

DNA damase, chromatin condensation, loss of DNA repair capacity in human stem cells, 
reduction in free-radical scavengers (particularly melatonin), abnormal gene transcription, 

neurotoxicity, carcinogenicity, damage to sperm morphology and function, effects on behavior, 
and effects on brain development in the fetus of human mothers that use cell phones during 

prgnancy. Cell phone exposure has been linked to altered fetal brain development and ADHD- 
like behavior in the offspring of pregnant mice. 

Reducing life-long health risks begins in the earliest stages of embryonic and fetal development, 
is accelerated for the infant and very young child compared to adults, and is not complete in 

young people (as far as brain and nervous system maturation) until the early 20's. Windows of 
critical development m a n  that risk factors once laid down in the cells, or in epigenetic changes in 
the genome may have yave and life-loris consequ~nccs for health or illness for every individual. 

http://EMF/R.FR


, -411 rsle~aiir aiviroiiiiiaital cotidirioiis. including E N F  and RFR. ivliich can degrade tlis humaii 
I C  ~enoiiie. and impall. noma1 health and dsvdoyiiieiit of 5yccies including lioiiio sapiens. should be 
I given weight iu defining and inipleiiisiitiii~ prudent. precautioiiay acrious to protect public 
I health. 

i Allostatic load in autism and autistic decoiiipeusarion - we niay be at a tippiug point that can be 
pushed back by removing unnecessary stressors like EhlFiRFR and buildins resilience. 

The consequence of ignoring clear evidence of large-scale health iisks to global populations. 
when the risk factors are largely avoidable or preve~~table is too high a risk to take. With the 

epidemic of autism (ASD) putting the welfare of children, and their families in peril at a rate of 
one family in 88, the rate still increasing annually, we cannot afford to ignore this body of 

evidence. The public needs to know that these risks exist, that transition to wireless should not be 
presumed safe, and that it is very much worth the effort to minimize exposures that still provide 

the benefits of technolo_ey in learning, but without the threat of health risk and development 
impairments to learning and behavior in the classroom. 

(Herbert and Sage> 2010 -Section 20) I 
I 

THE BLOOD-BRAIN BARRIER IS AT RISK 

The BBB is a protective bawier that prevents thejoiv of toxins into sensitiye brain tissue. 
Increasedpenneability of the B3B caused by cell phone Rl?R itmy result in neuronal darnage. 
Many reeurch studies show that rev low intensity exposures to RFR can afect the blood-brain 
barrier (B33) (mostly animal stiidies). Siininiing ip the research, it is more probable than 
unlikely that non-theniial EMFfiom cell phones and base stations do have efects upon biology. 
A single 2-hr exposure to cell phone radiation can result in increased leakage of the BBB, and 50 
days ajer exposure, neuronal daniage can be seen, and at the later time point also albumin 
leakage is demonstrated. The levels ofRFR needed to aflect the BBB have been showz to be as 
l o10~~~0 .001  WAg, orlessthan hddingaMtlephoneatarm'slength. TheUSFCCstandardis 
1.6 Whg; the ICNIRP standard is 2 Wfig of energy (SAR) into bsain tissue fionz ce1Ucordles.s 
phone use. Thus, RRB e$ets  occur at about 1000 titties lower RFR eyosiire levels than the US 
and ICNIRP lintits allow. (Salford, 2012 - Section 10) 

If the blood-brain barrier is vulnerable to serious and on-going damage from wireless 

exposures, then we should perhaps also be looking at the blood-ocular barrier (that 

protects the eyes), the blood-placenta barrier (that protects the developing fetus) and the 

blood-gut barrier (that protects proper digestion and nutrition), and the blood-testes 

barrier (that protects developing sperm) to see if they too can be damaged by RFR. 



EPIDEMOLOGICAL STVDIES COSSISTESTLY SHOW ELEI-ATIOSS I S  
RISK OF BRiD- CASCERS 

1 

Eighty six (86) new papers on genotoxic effects of RFR published between 2007 
and mid-2012 are profded. Of these, 54 (63%) showed effects and 32 (37%) 
showed no effects. 

/ Brain Tumors: There is a consistent patteni of increased risk of glioma and acoustic 
neuronia associated with use of mobile phones and cordless phones. - 1. -. 

Based an epiderrddogical studies there is a consistentpattern of increased visk for glioma and 
acoustic neiironia associated witlr iise of inobile phones and cordless pliones. The evidence coines 
mainly front nro stiidjt centres, the Hardell groiip in Siteden and the Interplrone Study Groip. No 
consistentpattem of an increased risk is seen for nieningionia. A ystentatic bias in the studies 
that explains the results would also hme been the case for meningioma. The difkrent riskpattem 
for tiintor type strengthens the findings regarding glioim and acoiistic neiiroina. Meta-analyses 
of the Hardell groip and Interphone studies show an increased risk for glionia and acoustic 
neuroma. Szppoih've evidence comes also JEom anatomical localisation of the hintor to the inost 
exposed area of the brain, cunitilative exposure in hours and latency time that all add to the 
biological relevance of an increased risk. In addition risk calciilations based on estintated 

1 absorbed dosegive strength to thejndings. (Hardcll, 2012 - Section 11) 

There is reasonable basis to conclude that RF-EMFs are bioactive and have apotential 
to cause health impacts. E'iere is a consistentpattern of increased risk for glioinu and 
acoustic neuroma associated with use of wireless phones (hobile phones and cordless 
phones) muinly based on resu l t s~om case-control studies fioni the Hardell group and 
Interphone Final Study results. Epidwniological evidence gives that RF-EMF should be 
classified as a human carcinonen. 

Based on our own research and review of other evidence the existing FCCXEE and 
ICNIRP public sdety limits and refmence levels are not adeqzrate to protect public 
health. New tmblic health standards and limits are need&. 

EVIDENCE FOR GENETIC EFFECTS 

Forty three (43) new ELF-EMF papers and two static magnetic field papers that 
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012 
are profiled. Of these, 35 (81%) show effects and 8 (19%) show no effect. 



EVIDESCE FOR SEI-ROLOGICAL EFFECTS 

Sufficient evidence from epidemiological studies of an increased risk from exposure to 
EMF @ower fiequency magnetic fields) that cannot be attributed to chance, bias or 

confounding. Therefore, according to the rules of IARC such exposures can be classified 
L as a Group 1 carcinogen (Known Carcinogen). 

: One hundred fifty five (155) iiew papers that report on neurological effects of 
! RFR published between 2007 and mid-2012 are profiled. Of these: 98 ( G o o )  
[showed effects and 57 (37%) showed no effects. 

_I_-_ __l__l __ ___-I__ 

Sixty nine (69) new ELF-EhIF papers (inchdins two static field papers) that 
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012 
are profiled. Of these, 64 (93%) show effects and 5 (7%) show no effect. 

EVIDENCE FOR CHILDHOOD CANCERS (LEUKEMIA) 

With overall 42 epidemiological studies published to date power fiequency EMFs are 
among the most comprehensively studied environmental factors. Except ionizing 

radiation no other environmental factor has been as f m l y  established to increase the risk 
of childhood leukemia. 

There is no other risk factor identified so far for which such unlikely conditions have 
been put forward to postpone or deny the necessity to take steps towards exposure 

reduction. As one step in the direction of precaution, measures should be implemented to 
guarantee that exposure due to transmission and distribution lines is below an average of 
about 1 mG. This value is arbitrary at present and only supported by the fact that in many 

studies this level has been chosen as a reference. 

Base-station level RFR at levels ranging fiom less than 0.001 uW/cn-i2 to 0.05 uW/cm2. 
In 5 new studies since 2007, researchers report headaches, concentration difficulties and 
behavioral problems in children and adolescents; and sleep disturbances, headaches and 

concentration problems in adults. 



MELATONIN. BREAST CANCERANDALZHEIMER’SDISEAE 

i 

! MELATONIN A h 9  BREAST C-WCER 
I 

Conclusion: Eleven ( 1 1) of the 13 published epidemiologic residential and 
occupational studies are considered to provide (positive) evidence that high ELF 
A@ exposure can result in decreased inelatonin productioii. The two negative 
studies had important deficiencies that may certainly have biased the results. 
There is sufficient evidence to conclude that long-term relatively high ELF lLIF 
exposure can result in a decrease in melatonin production. It has not been 
determined to what extent personal characteristics, e.g., niedications, interact 
with ELF MF exposure in decreasing melatonin production 

Conclusion: New research indicates that ELF MF exposure, in vitro, can 
significantly decrease melatonin activity through effects on MT1, an important 
melatonin receptor. 

ALZHEIMER’S DISEASE 

There is strong epidemiologic evidence that exposure to ELF MF is a risk factor for AD. 
There are now twelve (12) studies of ELF MF exposure and AD or dementia which . 
Nine (9) of these studies are considered positive and three (3) are considered negative. 
The three negative studies have serious deficiencies in ELF MF exposure classification 
that results in subjects with rather low exposure being considered as having significant 
exposure. There are insufficient studies to formulate an opinion as to whether 
radiofrequency MF exposure is a risk or protective factor for AD. 

There is now evidence that (i) high levels of peripheral amyloid beta are a risk factor for 
AD and (ii) medium to high ELF MF exposure can increase peripheral amyloid beta. 

High brain levels of amyloid beta are also a risk factor for AD and medium to high ELF 
MF exposure to brain cells likely also increases these cells’ production of amyloid beta. 

There is considerable in vitro and animal evidence that inelatonin protects against AD. 
Therefore it is certainly possible that low levels of melatonin production are associated 

with an increase in the risk of AD. 
(Davanipour and Sobel, 2012 -Section 13) 



STRESS PROTErSS XYD DXA AS A FRACTAL ASTESSA FOR RFR 

The mechanism involves direct interaction of EMF with the DNA molecule (claims that 
there are no known mechanisms of interaction are patently false) 

Many EMF fiequencies in the environment can and do cause DNA changes. 

The EMF-activated cellular stress response is an effective protective mechanisni for cells 
exposed to a wide range of EMF fiequencies. 

EMF stimulates stress proteins (indicating an assault on the cell). 

EMF efficiently harms cells at a billion times lower levels than conventional heating. 

I DNA acts as a ‘fractal antenna’ for EMF and RFR. 

Safety standards based on heating are irrelevant to protect against EMF-levels of 
exposure. There is an urgent need to revise EMF exposure standards. Research has 
shown thresholds are very low (safety standards must be reduced to limit biological 
responses). Biologically-based EMF safety standards could be developed fiom the 

research on the stress response. 

EVIDENCE FOR DISRUPTION OF THE MODULATING SIGNAL 
HUMAN STEM CELL DNA DOES NOT ADAPT OR REPAIR 

Human stem cells do not adapt to chronic exposures to non-thermal inicrowave (cannot 
repair damaged DNA), md  damage to DNA in genes in other cells generally do not repair 

as efficiently. 

Non-thermal effects of microwaves depend on variety of biological and physical 
parameters that should be taken into account in setting the safety standards. Emerging 

evidence suggests that the S A R  concept, which has been widely adopted for safety 
standards, is not usefiil alone for the evaluation of health risks from non-thermal 

modulation, duration, and dose should be taken into account. 
microwave of mobile communication. Other parameters of exposure, such as frequency, 

Lower intensities are not always less hannfiil; they may be more harmful. 

Intensity windows exist. where bioeffects are niucli inore powerfill. 



A linear: dose-response relationship test is probably invalid for testing of RFR and E L E  
(as is doiie iii clieiiiicals testing for toxicity). 

Resonant fi-equeiicies may result in biological effects at very low intensities comparable 
to base station (cell tower) and other micronwe sources used in mobile communications. 

These exposures can cause health risk. The cui-reiit safety standards are insufficient to 
protect fiom lion-theriiial microwave effects . 

The data about the effects of inicrowave at super-low intensities and significant role of 
duration of exposure in these effects along with the data showing that adverse effects of 
non-thermal microwave fi-om GSM/UMTS mobile phones depend on carrier fiequency 

and type of the microwave signal suggest that microwave fiom base-stations/masts, 
wireless routers, WI-FI and other wireless devices and exposures in common use today 

can also produce adverse effects at prolonged durations of exposure. 

Most of the real signals that are in use in mobile communication have not been tested so 
far. Very little research has been done with real signals and for durations and 
intermittences of exposure that are relevant to chronic exposures from mobile 

communication. In some studies, so-called "mobile coimnunication-likeyy signals were 
investigated that m fact were different fiom the real exposures in such important aspects 

as intensity, carrier fiequency, modulation, polarization, duration and intermittence. 

New standards should be developed based on knowledge of mechanisms of non-thermal 
effects. Importantly, because the signals of mobile communication are completely 

replaced by other signals faster then once per 10 years, duration comparable with latent 
period, epidemiologic studies cannot provide basement for cancer risk assessment fiom 

upcoming new signals. 

In many cases, because of ELF modulation and additional ELF fields created by the 
microwave sources, for example by mobile phones, it is difficult to distinguish the effects 

of exposures to ELF and microwave. Therefore, these combined exposures and their 
possible cancer risks should be considered in combination. 

As far as different types of microwave signals (carrier frequency, modulation, 
polarization, far and near field, intermittence, coherence, etc.) may produce different 

effects, cancer risks should ideally be estimated for each microwave signal separately. 

The Precautionary Principle should be implemented while new standards are in progress. 

It should be anticipated that some part of the human population, such as children, 
pregnant women and groups of hypersensitive persons could be especially sensitive to the 

non-thermal microwave exposures. 



S. EFFECTS OF \I-EAK-FIELD LYTERACTIOSS OS SOS-LISEAR 
BIOLOGICAL OSCILLATORS ,413 SYXCHROSIZED SEGRAL ACTIVITY 

I ______________l____ll____________l_____ _____ _-I_--___._______.___I__ 

A unifying hypothesis for a plausible biological mechauism to accouiit for very weak 
field EMF bioeffscts other than cancer may lie with weak field interactions of pulsed RFR and 
ELF-modulated RFR as disrupters of synchronized neural activity. Electrical rhythms in our 
brains can be influenced by external signals. This is consistent with established ~ e a k  field effects 
on coupled biological oscillators iu living tissues. Biological system of the heart. brain and gut 
are dependent on the cooperative actions of cells that function according to principles of non- 
linear, coupled biological oscillations for their synchrony, and are dependent on exquisitely timed 
cues from the environment at vanishingly small levels (Buzsaki 2006; Strogatz, 2003). The key 
to synchronization is the joint actions of celIs that co-opaate electrically - linking populations of 
biological oscillators that couple together in large arrays and synchronize spontaneously. 
Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by artificial, 
wtopous environmental signals, resulting in desynchronization of neural activity that reslates 
critical fhctions (includins metabolism) in the brain, gut and heart and circadian rhythms 
governing sleep and hormone cycles (Strogatz, 1987). The brain contains a population of 
&cillators with distributed natural frequencies, which pull one another into synchrony (the 
circadian pacemaker cells). Strogatz has addressed the unifying mathematics of biological cycles 
and external factors disrupt these cycles (Strogatz, 2001, 2003). “Rhythnu can be altered by a 
widevariety of agents and that theseperturbationsmst seriously alter brain performancd‘ 
(Buzsakii 2006). 

Organisms are biochemically &nainic. They are continuotisly subjected to tiine-varying 
conditions in the form of both extrinsic drivingfioni the enviivnment and infi.insic rhythms 
generated by specialized cellular clocks within the organism itsev Relevant examples of the 
latter me the cardiac pacentaker located at the sinoatrial node in rnaniinalian hearts (1) and the 
circadian clock residing at the szprachiamtatic nuclei in niamntuliun bmins (2). These rhythnz 
generators are coinposed of thousands of clock cells that are intrinsicully diverse but 
nmertheless manage tojinction in a coherent oscillatoiy state. This is the case,for instance, of 
the circadian oscillatiom exhibited by the stcprachiasinatic nuclei, the period of which is know 
to be determined by the mean pa-iod of the individiial neurons making up the circadian clock (3- 
7). Themechanismsbywhich thiscdlectivebehavior arisesremain tobe understood.” (Strogatz, 
2001; Strogatz, 2003) 

Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by 

artificial, exogenous environmental signals, resulting in desynchronization of neural 

activity that regulates critical functions (including metabolism) in the brain, gut and heart 

and circadian rhythms governing sleep and hormone cycles. The brain contains a 

population of oscillators with distributed natural frequencies, which pull one another into 

synchrony (the circadian paceniaker cells). Strogatz has addressed the unifying 

mathematics of biological cycles and external factors disrupt these cycles. 



EMF A 1 3  RFR A U K E  CHEMICAL TOSIXS MORE HARI\l€T-L 

damage to genes. 

EMF IS SUCCESSFULLY USED mT HEALING AND DISEASE TREATMENTS 

" The potential application of the upregularion of the HSP70 gene by both ELF-EMF and 
nanosecond PEMF in clinical practice itodd include fraiinza, sirgay, penpheral nene damage, 
orthopedic fracture, and vascular graji sippoif, among others. Regardless ofpiilse design, E m  
technology has been shown to be efective in bone healing [SI, wound repair 1111 and naira1 
regeneration [31,36,.(8,.(9,51,63,6.(,65,66]. In terms of clinical applica- tion, Em-indiiction of 
elevated lesels of hp70 pro fein also confas protection against hypoxia [61] and aid itiyocardial 
fiaiction and sirviva1 [20,22]. Given these results, its are particularly interested in the 
translational significance of effect vs. eflcacy which is not tisiially reported by designers or 
investigators ofElMF devices. More precise description of EMpiilse and sine w s e  parameters, 
includingthespecific EM output sector, will provideconsistencyand" scientific basis" in 
reporting findings." 

The degree c4 electromagnetic field-eflects on biological sysfenis is kvoim to be dependent on a 
number of criteria in the wavefonn pattern of the exposure system used; these include Jieqiiency, 
duration, itme shape, and relative orientation of the fields [6,29,32,33,39,40]. In sorile cases 
pitlsedfields have dewonstrated increased eflcacy oser static designs 119,211 in both medical 
and experimental settings" 
(Madkan et al. 2009) 

ELF-EMF M I  RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING 
AGENTS -WHY ARE GOVERNMENTS NOT ACTING? 

The World Health Organization International Agency for Research on Cancer has 
classified wireless radiofi-equency as a Possible Human Carcinogen (May, 201 1) *. The 
designation applies to low-intensity RFR in general, covering all RFR-emitting devices 
and exposure sources (cell and cordless phones, WI-FI, wireless laptops, wireless 
hotspots, electronic baby monitors, wireless classroom access points, wireless antenna 
facilities, etc). The IARC Panel could have chosen to classify RFR as a Group 4 -Not A 
Carcinogen if the evidence was clear that RFR is not a cancer-causing agent. It could 
also have found a Group 3 designation was a good interim choice (Insufficient Evidence). 
W C  did neither. 



SEN- SAFETY LIAIITS 3K-ST BE ESTABLISHED - HEALTH AGESCIES 
SHOI'LD ACT SOW 

1 
i Existing public safety limits (FCC and ICNIRP public safety limits) do not sufficiently 
1 protect public liealtli against clgonic exposure ii-oiii very low-intensity exposures. If no 
1 mid-course corrections are made to existing and outdated safety limits, such delay will 
d magnify the public health impacts with even more applications of wireless-enabled 
1 technologies exposing even greater populations around the world in daily life. 

SCIENTIFIC BENCHMARKS FOR HARM PLUS SAFETY MARGIN =NEW 
SAFETY LIMITS THAT ARE VALID 

Health agencies and regulatory agencies that set public safety standards for ELF-EMF 
and RFR should act now to adopt new, biologically-relevant safety limits that key to the 
lowest scientific benchmarks for harm coming from the recent studies, plus a lower safety 
margin. Existing public safety limits are too high by several orders of magnitude, if 
prevention of bioeffects and minimization or elimination of resulting adverse human 
health effects. Most safety standards are a thousand times or niore too high to protect I healthy populations, and even less effective in protecting sensitive subpopulations. 

SENSITIVE POPULATIONS MUST BE PROTECTED 

Safety standards for sensitive populations will more likely need to be set at lower levels 
than for healthy adult populations. Sensitive populations include the developing fetus, 
the infant, children, the elderly, those with pre-existing chronic diseases, and those with 

developed electrical sensitivity (EHS). 

PROTECTING NEW LIFE - IRTFANTS AND CHILDREN 

Strong precautionary action and clear public health warnings are warranted inmediately 
to help prevent a global epidemic of bain tumors resulting fi-om the use of wireless 

devices (mobile phones and cordless phones). Common sense measures to limit both 
ELF-EMF and W R  in the fetus and newborn infant (sensitive populations) are needed, 
especially with respect to avoidable exposures like baby monitors in the crib and baby 

isolettes (incubators) in hospitals that can be modified; and where education of the 
pregnant mother with respect to laptop computers, mobile phones and other sources of 

ELF-EMF and RFR are easily instituted. 

Wireless laptops and other wireless devices should be strongly discouraged in schools for 
children of all ages. 



STASDARD OF EVIDENCE FOR JliDGISG THE SCIESCE 
’ 
j 

The standard of evidence for judging the scientific evidence should be based 011 good 
public health principles rather than demanding scientific certainty before actions are 

t &en. 

WIRELESS \VARi\’Ii\’GS FOR ALL 

The continued rollout of wireless technologies and devices puts global public health at 
risk from unrestricted wireless coimiierce unless new, and far lower exposure limits and 

strong precautionary warnings for their use are implemented. 

EMF AND RFR ARE PREVENTABLE TOXIC EXPOSURES 

We have the knowledge and means to save global populations f?om multi-generational 
adverse health consequences by reducing both ELF and RFR exposures. Proactive and 
immediate measures to reduce unnecessary EMF exposures will lower disease burden 

and rates of premature death. 

DEFININGA NEW ‘EFFECT LEVEL’ FORRFR 

On a precautionary public health basis, a reduction from theBioInitiative 2007 recommendation 
of 0.1 uW/cm2 (or one-tenth of a microwatt per square centimeter) for cumulative outdoor RFR 
down to something three orders of magnitude lower (in the low nanowatt per square centimeter 

range) is iustified. 

A scientific benchmark of 0.003 uW/cm2 or three nanowatts per centimeter squared for ‘lowest 
observed effect level’ for RFR is based on mobile phone base station-level studies. Applying a 

ten-fold reduction to compensate for the lack of long-term exposure (to provide a safety buffer for 
chronic exposure, ifneeded) or for children as a sensitive subpopulation yields a 300 to 600 

picomatts per square centimeter precautionary action level. This equates to a 0.3 nanowatts to 0.6 
nanowatts per square centimeter as a reasonable, precautionary action level for chronic exposure 

to pulsed RFR. 
I 

These levels may need to change in the future, as new and better studies are completed. We leave 
room for future studies that may lower or raise today’s observed ‘effects levels’ and should be 

prepared to accept new information as a guide for new precautionary actions. 
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STATEMEST OF THE PROBLEM 

Background and Objectiyes 

This Report is the product of an international reszarch and public policy initiative to document what is 
known of biological effects that occur at low-intensity EMF exposures (for both radiofrequency radiation 
RF and powa-fi.equency ELF: and various forins of combined esposures that are now known to be 
bioactive). The Report has been written to document the reasons why current public esposure standards 
for non-ionizing electromagnetic radiation are no longer good enough to protect public health. 

A workins group composed of scientists, researchers and public health policy professionals (The 
Biolnitiative Working Group) has joined together to document the information that must be considered in 
the international debate about the adequacy (or inadequacy) of existing public exposure standards. 

Recognizing that other bodies in the United States, United Kingdom, Australia, many European Union 
and eastern European countries as well as the World Health Organization are actively debating this topic, 
the BioInitiative Working Group has conducted a independent science and public health policy review 
process. 

Ob-iectives 

1) To establish a working group 

2) To evaluate literature reviews for IEEE (2006) and WHO (2007) initiatives on standards that have 
resulted in (or continue to recommend) no change in thermally-based public exposure limits. 

3) To identi@ systematic screening-out techniques that consequently under-report, omit or overlook 
results of scientific studies reporting low-intensity bioeffects andor potential health effects. 

4) To document key scientific studies and reviews that identify low-intensity effects for which any 
new human exposure standards should provide safety limits. 

5 )  To document key “chains of evidence” that must be taken into account in new human exposure 
standards (melatonin and fiee-radical production effects on DNA damage andlor repair; stress 
protein induction at lowintensity levels; etc.) 

6 )  To write a rationale for a biologically-based human exposure standard, 

7) To identify “next steps” in advancing biologically-based esposure standards that are protective of 
public health; that are deri17ed in traditional public health approaches. 
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Eleven (1 1) chaptcrs docuiiiating key scientific studies aid reviews that identi8 lon--intensity effects of 
electromayietic fields have been produced by the ~iiembzrs of the BioInitiative n‘orkiq Group: foul 
additional chapters are provided that discuss public health considerations. how the scientific information 
should be evaluated in the contest of prudent public health policy. and discussing the basis for taking 
precautionary and preventative actions that a e  proportionate to the knowledge at hand. Othcr scientific 
review bodies and agencies have reached different conclusions by adopting standards of evidence so 
unreasonably high as to exclude any finding of scientific concern, and thus justify retaining outdated 
thermal standards. The clear consensus of the BioInitiative Working Group members is that the existing 
public safety limits are inadequate. New approaches to development of public safety standards are needed 
based on biologically-based effects, rather than based solely on RF heating (or induced currents in the 
case of ELF). The Report concludes with recommended actions that are proportionate to the evidence 
and in accord with prudent public health policy. 

The Report also presents information about what level of scientific evidence is sufficient to make changes 
now. It addresses the questions: 

What is “proof’? Do we need proof before we take any action? Is an unreasonably 
high and overly-restrictive definition of “proof’ what is keeping some governments 
from facing the evidence that the need for new public exposure limits is demonstrated? 
What is sufficient evidence? How much evidence is needed? Do we have it yet? 
Do scientists and public health experts differ on when action is warranted? If so, how? 
What is the prudent course of action when the consequence of doing nothing 
is likely to have serious global consequences on public health, confidence in 
governments and sociaVeconomic resources? 
What are the costs of guessing wrong and under-reacting? Or, of over-reacting? 
Whose opinions should count in the process of deciding about health risks and harm? 
Is the global, governmental process addressing these questions transparent and 
responsive to public concerns? Or, is it a cosmetic process giving the illusion of 
transparency and democratic participation? Are some countries ostracized for views 
and actions that are more protective of public health? How can we equitably decide on 
the appropriate level of public protection within each country, when it is obvious that 
some countries would be best off spending their time and money on basic medical 
needs and infrastructure improvements to save lives, when others need to look at 
prevailing disease endpoints relevant to their populations. and wish to act accordingly? 



How has the effort for global liaiiiioiiization of ELF mid RF esyosure 

st,andards t h x t e d  tlie efforts of individual countries to read. reasoii and choose? 
How much control have special interests eserred over hxiiionization goals and safety 

standards? How much o w  scientific funding, resexcli design, dissemination of 
research results and iiizdia control? Are the interests of the public being consemd? 
What actions are proportionate to the knowledge we now have? What is preventative 
action and how does it differ from precautionary action? 

It describes what the existing exposure standards are, and how some international governmental bodies 
are standing by the old exposure standards despite evidence that change is needed. 

A good way to compare what kind of actions should be taken now is to look at what has been done with 
other environmental toxicants. It is well-established that public health decision-makers should act before 
it is too late to prevent damage that can reasonably be expected now; especially where the harm may be 
serious and widespread. Some actions that can prevent future harm are identified. The basis for taking 
action now rather than later is explained. This report can serve as a basis for arguing the scientific and 
public health policy reasons that changes are needed. It documents information for decision-makers and 
the public who want to understand what is already known biological effects occuring at low-intensity 
exposures; and why it is reasonable to expect our governmental agencies to develop new, biologically- 
based exposure standards that protect the public. 

F’roblems with Existing Public Health Standards (Safety Limits) 

Today’s public exposure limits are based on the presumption that heating is the only concern when living 
organisms are exposed to RF andELF. These exposures can create tissue heating that is well known to be 
harmful in even very short-term doses. As such, thermal limits do serve a purpose. For example, for 
people whose occupations require them to work around electrical power lines or heat-sealers, or for 
people who install and service wireless antenna towers; thermally-based limits are necessary to prevent 
damage from heating (or, in the case of ELF - from induced currents in tissues). In the past, scientists 
and engineers developed exposure standards for electromagnetic radiation based what we now believe are 
faulty assumptions that the right way to measure how much non-ionizing energy humans can tolerate 
(how much exposure) without harm is to measure only the heating of tissue (for - induced currents in the 
body). In the last few decades, it has been established beyond any reasonable doubt that bioeffects and 
some adverse health effects occur at far lower levels of RF and exposure where no heatins occurs at all; 
some effects are shown to occur at several hundred thousand times below the esisting public safety limits 
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nhere heariiig is an impossibility. Effects occur at non-rhermal or low-intensity exposure lei-els far below 
the lei-els rhat federal agaicies say should keep the public safe. For many  ne^ devices operatins \\-it11 

n-ireless technologies. the devices are eseniyt fiom any regulatory standards. The esisting standards have 
been proven to be inadequate to control ag!ainst harm from low-intensity: chonic exposures, based on any 

reasonable, independent assessment of the scientific literature. It means that an entirely new basis (a 
biological basis) for new esposure standards is needed. New standards need to take into account what we 
have learned about the effects of non-ionizing electromagnetic fields and to design new limits based on 

biologically-demonstrated effects that are important to proper biological function in living organisms. It 
is vital to do so because the explosion of new sources has created unprecedented levels of artificial 
electromagnetic fields that now cover all but remote areas of the habitable space on earth. Mid-course 
corrections are needed in the way we accept, test and deploy new technologies that expose us to ELF and 
RF in order to avert public health problems of a global nature. 

At least three decades of scientific study and observation of effects on humans and animals shows that 
non-thermal exposure levels can result in biologically-relevant effects. There should be no effects 
occurring at all. Yet, clearly they do occur. This means the standards for protecting public health are 
based on the wrong premise - that only what heats tissue can result in harm. It does appear that it is the 
INFORMATION conveyed by electromagnetic radiation, rather than the heat, which causes biological 
changes, some of which may lead to unwellness, illness and even death, According to Adey (2004): 

“There are major unannrared questions about possible health risks that way arise @oin huntan 
exposures to various wan-made electromagnetic fields where these e.q~ostires are in fennittent, 
recurrent, and may extend over a sigiiificant portion of the lifetiine of an individual. Cziwent 
equilibriiim thermodpainic modelsfail to explain an impressive spectriim of observed bioeffects 
at non-thwinal exposlire levels.” 

Recent opinions by experts have documented deficiencies in current exposure standards. There is 
widespread discussion that thermal limits are outdated, and that biologically-based exposure standards are 
needed. Section 4 describes concerns expressed by WHO, 2007 in its Health Criteria Monograph; the 
SCENIHR Report, 2006 prepared for the European Commission; the UK SAGE Report, 2007; the Health 
Protection Agency, United Kingdom in 2005; the NATO Advanced Research Workshop in 2005; the US 
Radiofrequency Interagency Working Group in 1999; the US Food and Drug Administration in 2000 and 
2007; the World Health Organization in 2002; the World Health Organization International Agency for 
Cancer Research (IARC, 2001): the United Kingdom Parliament Independent Expert Group Report 
(Stewart Report, 2000) and others. 
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A pioneer researcher. the late Dr. Ross Xdey. in his last publication in Bioelecrroma~iietic Medicine (P. 

Roche and hl. hlakov, eds. 2003) concluded: 

“There are niajov uiianswei*ed questions about possible health risks tlim n i a ~  arise j?oiii 
eiposures to various itm-inade elecnoiiiaguetic Jields diere these luiitian e.iposures are 
iiiterinitteiit, recwrenr, and way exrend oser a significant portion of the lifetitire of the 
individziai. 

“Epideniiological shidies have evaluated aid radiojequency Jelds as possible risk factors for 
h2man health, with historical evidence relating rising risks of such factors as progressise rural 
elecaijcation, and more recently, to methods of electrical poirw distribution and utilization in 
coitiniercial buildings. Appropriate niodels describing these bioefects are based in 
nonequilibriuni themiodynainics, itith nonlinear electrodynamics as an integral feature. Heating 
models, based in equilibrium thermodynamics, fail to explain an impressive new @ontier of much 
greater signijkance. ..... Though incompletely rinderstood, tissue pee radical interactions with 
magnetic fields may extend to zerofield levels. (Adey, 2004) 
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The US Federal Comiiiuiiicatioiis Coiiiiiiissioii (FCC) Exposure Staiidard 
Recoin iiieiidations 

In the United States, tlie Federal CoiiiiiiLiiiications Coiiiiiiissioii (FCC) enforces liiiiits for both 
occupational exposures (in tlie workplace) and public exposures. The exposure h i i t s  are 
variable according to the frequency (in megahertz) and the duration of exposure time (6  niinutes 
for occupatioiial and 30 iiiitiutes for public exposures). Table 3.1 shon- exposure limits for 
occiipatioiial and uncontrolled public access to radiofrequency radiation such as is emitted fioiii 
AM, FM? television and wireless sources tlu-ough the air. As an example; 583 microwatts/ciiQ 
(pWlcin2) is the public litnit for the 875 MHz cell phone wireless frequency and 1000 yW/cnQ 
is the lirnit for PCS frequencies in tlie 1800 - 1950 iMHz range averaged over 30 minutes. The 
limits in Table 3.1 would pertain to exposures in the vicinity of transtnitting antennas (not 
devices like cell phones, for which exposme limits are shown in Table 3.2). 

The FCC is required by the National Environmental Policy Act of 1969 to evaluate the effect of 
emissions fiom FCC-regulated transmitters on the quality of the human environment. At the 
present time there is no federally-mandated radio fkequency (RF) expo sure standard. However, 
several non-government organizations, such as the American National Standards Institute 
(ANSI), the Institute of Electrical and Electronics Engineers, Inc. (IEEE), and the National 
Council on Radiation Protection and Measurements (NCRP) have issued recommendations for 
human exposure to RF electromagnetic fields. The FCC has endorsed these recoimnendations, 
and enforces compliance. http:llwww . fcc. govlo etlrfsafetvl 

http:llwww


Table 3.1 FCC LI3IITS FOR MAXI3IZ-N PERIIISSIBLE ESPOSZ-RE (MPE) 

(A) L h i  i ts for 0 ccu p a tion a VCon t rolled E q  os u re 

Frzqusncy Elsctiic Field Magnztic Field Powa Daisin .lvaagiiiT 
Rmge (hfHz) Strenglh (E) Swagrli (H) (9 Tiine [E]- [HI’ 

(V/Ill) (x’n1) (111\~,‘cn13) or S (minutes) 

0.3-3.0 614 1.63 (100)” 6 
3.0-30 184Zf 4.89/f (900/f2) * 6 
30-300 61.4 0.163 1 .o 6 
300- 1500 fY3 00 6 

6 1500- 100,000 5 

(B) FCC Limits for General PopulationAJncontrolled Exposure 

Frequency Electric Field Magnetic Field Power Density AvaaginF 
Range (MHz) Strength (E) Strength (H) ($1 Time [E]- [HI2 

(Am (1nWIcm2) or S (minutes) ( V m  

0.3-3.0 614 1.63 (1 00)” 30 
3.0-30 824/f 2.19H (1 80/f2)* 30 
30-300 27.5 0.073 0.2 30 
300-1500 -- -- f71500 30 

30 1 .o 1500-100,000 -- -- 
f =  

frequency in MHz *Plane-wave equivalent pomer density 

NOTE 1: OccrrpatiorzaVcoritrolled limits apply in situations in which persons are exposed as a consequence of 
their employment provided those persons are fully aware of the potential for exposure and can exercise control 
over their exposure. Limits for occupationaYcontrolled exposure also apply in situations vr.hen an individual is 
transient through a location \&ere occupationaYcontrolled h i t s  apply provided h e  or she is made aware ofthe 
potential for exposure. 

NOTE 2: GerternCpopii~iot~itzcortb.o~d exposures apply in situations in which the general public may be 
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware of the 
potential for exposure or can not exercise control over their exposure. 

Source: OET, 1997. 
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FCC Guidelilies for Cell and PCS Phones (and other radiofrequency eiiiittiiig 
devices) 

Cell yhoiies and portable trailsiiiittiag devices that operate in the Cel111la 
Radiotelephone Service: the Personal Communications Services (PCS), the Satellite 
Cotiimui~icatioiis Sen-ices, the Xilaritinie S ell-ices (ship earth stations only) and the 
Specialized Mobile Radio ( S M R )  Sell-ice are subject to routine euvkoiiniental (not 
health) evaluation for RF exposure yiior to equipment autlioiizatioii or use by the FCC. 
Section 2.1093 of the FCC's Rules (47 CFR $2.1093) that apply to "portable" devices. 
For purposes of these requirements a portable device is defined as a transmitting device 
designed to be used so that the radiating stnicture(s) of the device is/are within 20 
centimeters of the body of the user (OET, 1997). 

Cell phones and some other wireless communication devices are regulated by the FCC 
according to their emissions, which depend on the aniount of power absorbed into the 
body. The metric for measureinent is specific absorption rate (SM) and is expressed in 
watts per kilogram of tissue. The limit for absorption of radiofiequency radiation is 
limited to 1.6 W/kG within 1 gram of human tissue. This liinit has been recoinmended 
for change (relaxation) by the IEEE in April of 2006. If adopted by the FCC, this 
amount of heat or 1.6 WKg would be measured over 10 times as much tissue (10 
grams) so that far higher heating is possible fi-oin these devices over small amounts of 
tissue (would be far less strict that the current limit, if adopted). More cell phone and 
related PDA devices would then coinply be able with the looser standard, and the public 
could potentially receive much higher radiofiequency radiation exposures, and it would 
be in compliance (legal). 

'The SAR criteria to be used are specified below and apply for portable devices 
transmitting in the fiequency range fioin 100 kHz to 6 GHz. The litnits used for 
evaluation are based generally on criteria published by the Institute of Electrical and 
Electronics Engineers, Inc., (IEEE) for localized specific absorption rate ("SAR") in 
Section 4.2 of "IEEE Standard for S dety Levels with Respect to Human Exposure to 
Radio Frequency Electromagnetic Fields, 3 lcHz to 300 GHz," ANSVIEEE (295.1-1992. 

These criteria for S A R  evaluation are similar to those recommended by the National 
Council on Radiation Protection and Measurements (NCRP) in "Biological Effects and 
Exposure Criteia for Radiofiequency Electromagnetic Fields," NCRP Report No. 86, 
Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814." 

(1) FCC Limits for OccupationaVControIIed exposure: 0.4 Wkg as averaged over the 
whole-body and spatial peak SAR not exceeding 8 M7kg as averaged over any 1 gram of 
tissue (defined as a tissue voliiiiie in the shape of a cube). Exceptions are the hands, 
wrists, feet and ankles where the spatial peak S A R  shall not exceed 20 Wikg as averaged 
0 x 7 ~  any 10 grams of tissue (defined as a tissue voluiiie in the shape of a cube). 
OccuyationaL'Controlled limits apply when persons are exposed as a consequence of theh 
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emplo!.niznt provided these persons are fiilly a\\-are of and exercise control 01-el- tlieir 
exposure. An-areness of exposure can be accoiiiplislied by use of n-ariiiti@ labels or by 
specific training or education through appropi-iate iiieans. such as an RF safety program 
in a n.ol-k aiviromiient (OET: 1997). 

(2) FCC Limits for General PopulationKncontrolled eqosure: 0.0s 11’,Xrg as 
averaged over the whole-body and spatial peak SXR not exceedins 1.G W,kg as averaged 
over any 1 gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions 
are the hands, wrists, feet and ankles wliere the spatial peak S A R  shall not exceed 4 
Wkg, as averaged over any 10 grams of tissue (defnied as a tissue volume in the shape of 
a cube). General PopulationAJncontrolled limits apply when the general public may be 
exposed, or when persons that are exposed as a consequence of their employment may 
not be fiilly aware of the potential for exposure or do not exercise control over their 
exposure. Warning labels placed on consumer devices such as cellular telephones will not 
be sufficient reason to allow these devices to be evaluated subject to limits for 
occupationaYcontrolled exposure (OET, 1997). 

In the United States, two professional societies - the Institute of Electrical a id  Electronics 
Engineers, Inc. (IEEE) and the National Council for Radiation Protection and 
Measurements (NCRP) develop recommendations for safety standards. . The IEEE 
charter calls itself the world’s leading professional association for the advancement of 
technology, as well as the instigator of public safety standards. The IEEE 
recommendations have historically been endorsed by the American National Standards 
Institute (ANSI) and finally considered by the FCC for implementation. The US Federal 
Cominunications Commission (FCC) may then take the recommendations and adopt 
them as mandatory exposure limits. Several standard-setting processes have occurred 
like this in the last few decades. 

The most recent IEEE recommendations for 3 kHz to 300 GHz were developed in 2006 
(IEEE, 2006). Rather than lower the existing limits for radiofiequency and microwave 
radiation exposure, they greatly increase the exposure limits. This is perplexing since it 
ignores or discounts a large body of scientific evidence clearly documenting biologically- 
relevant changes at levels LOWER (much lower) than the existing standards. 

ICNIRP Guidelines (International Radiofrequency Guideliues) 

In April 1998, the International Comnission on Non-Ionizing Radiation Protection 
(ICNIRP) puiblished guidelines for limiting exposure to time-varying electric, magnetic 
and electromagnetic fields in the fiequency range up to 300 GHz.. These guidelines 
replaced previous advice issued in 1988 and 1990. The main objective of the ICNIRP 
Guidelines is to establish guidelines for limiting EMF exposure that will protide 
protection against known adverse health effects (ICNIRP; 1998). An adverse health 
effect is defined by ICNIRP as one which causes detectable inipairinent of the health of 
the exposed individual or of his or her offspring; a biolo_gical effect, on the other hand; 
may or niay not result in an adverse health effect. 
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The guidelines presented in Table 3.2 apply to occuipational and public exposure. 

Table 3.2 ICSIRP Basic restiictioiis for time YaiTiiig electric atid magnetic 

fields for frequencies up to 10 GHz. 

Exposure Frequency range Current Whole-body Localized SAR Localized 
density SAR 

characteristics for head and average (head and (limbs) 
trunk (mA SAR (W kgi) trunk) (W kgl) (W kgi) 
m52)(rms) 

- - - Occupational up to 1 Hz 40 
- - - exposure 1 4  Hz 40lf 

4 HZ-I kHZ 10 - - 
1-1 00 kHZ 77100 - - - 
100 kHZ-IO MHz 77100 0.4 10 20 
10 MHZ-10 GHZ 0.4 10 20 

- - - up to 1 Hz 8 

exposure 1-4  Hz 8If 
4 HZ-I kHZ 2 

General public - - - 
- - - 

1-100 kHZ 77500 - - - 
100 kHZ-IO MHZ fl500 0.08 2 4 
10 MHz-1 0 GHZ 0.08 2 4 

Notes: 

1. f is the frequency in hertz. 
2. Because of electrical inhomogeneity of the body, current densities should be averaged wer a cross-section of 1 cm' 
perpendicular to the current direction. 
3. For frequencies up to 100 Wz, peak current density values can be obtained by multiplying the rms value by %2 
(-1.414). For pulses of duration tp the equivalent frequency to apply in the basic restrictions should be calculated as f =  
1/(2tp). For frequencies up to 100 kHz and for pulsed magnetic fields, the maximum current density assaciated with the 
pulses can be calculated from the riselfall times and the maximum rate of change of magnetic flux density. The induced 
current density can then be compared with the appropriate basic restriction. 
4. All SAR values are to be averaged mer any 6-minute period. 
5. Localized SAR averaging mass is any 10 g of contiguous tissue; the maximum SAR so obtainedshould be the value 
used for the estimation of exposure. 
6. For pulses of duration tp the equivalent frequency to apply in the basic restrictions should be calculated as f =  1/(2tp). 
Additionally, for pulsed exposures, in the frequency range 0.3 to 10 GHz and for localized exposure of the head, in order 
to limit 01 avoid auditocy effects caused by thermoelastic expansion, an additional basic restriction is recommended. This 
is that the SA should not exceed 10 mJ kg' for workers and 2 mJ kg' for the general public averaged over 10 g tissue. 

'3 
In the frequency range from a few Hz to 1 kHz, for levels o f  induced current density above 100 mA a1 ~ the 
thresholds for acute clianges in central nervous system excitability and other acute eEects such as reversal 
o f  the visually evoked potential are exceeded. In view o f the  safety considerations above, i t  \vas decided 
that, for frequencies in the range 4 H z  to 1 kHz, occupational exposure should be limited to fields that 

induce current densities less than 10 mA m , i.e., to use a safety factor o f  10. For the general public an 

additional factor o f  5 is appliedd, giving a basic exposure restriction of 2 RIA ni . Be low4 H z  and above 1 
kHz, the basic restriction on induced cuirent density increases progressively. 

I? 
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ICSRP iiiaiutaitis that guidelines for liniitiag exposure have been de~eloped follonkg a 
thorough review of all published scientific hterahii-e ( ICKW.  199s). 

"The criteria applied in  the course of the review were designed to evaluate ths credibility 
of the various reported findings (Repaclioli and Stolwijk 1991 : Repaclioli and Cardis 
1997): only established effects n7ere used as the basis for the proposed exposure 
restrictions. Induction of cancer fi-om long-teim EMF exposure n-as not considered to be 
established, and so these guidelines are based on short-tam immediate health effects 
such as stimulation of peripheral nerves and niuscles, shocks and bui-ns caused by 
touching conducting objects, and elevated tissue temperatures resulting from absorption 
of energy during exposure to EMF. In the case of potential long.-term effects of exposure, 
such as an increased risk of cancer, ICNIRP concluded that available data are insufficient 
to provide a basis for setting exposure restrictions, although epidemiological research has 
provided suggestive, but unconvincing, evidence of an associatioii between possible 
carcinogenic effects and exposure at levels of 50160 Hz magnetic flux densities 
substantially lower than those recommended in these guidelines. In-vitro effects of short- 
term exposure to ELF or ELF amplitude-modulated EMF are summarized. Transient 
cellular and tissue responses to EMF exposure have been observed, but with no clear 
exposwe-response relationship. These studies are of limited value in the assessment of 
health effects because inany of the responses have not been demonstrated in vivo. Thus, 
in-vitro studies alone were not deemed to provide data that could serve as a primary basis 
for assessing possible health effectsof EMF. 'I (ICNIRP, 1998) httu://www.icnim.de 

Guidelines and Limits (Other Countries) 

On the other hand, some countries in the world have established new, low-intensity based 
exposure standards that resporid to studies reporting effects that do not rely on heating. 
Consequently, new exposure guidelines are hundreds or thousands of times lower than 
those of IEEE and ICNIRP. Table 3.3 shows some of the countries that have lowered 
their limits, for example, in the cell phone fi-equency range of 800 PVMz to 900 MHz. 
The levels range fi-om 10 microwatts per centimeter squared in Italy and Russia to 4.2 
microwatts per centimeter squared in Switzerland. 
Canada limit such exposures to only 580 microwatts per Centimeter squared (at 870 
MHz) and then averaged over a time period (meaning that higher exposures are allowed 
for shorter times, but over a 30 minute period, the average must be 580 inicrowatts per 
centimeter squared or less at this fiequency). The United Kingdoin allows one hundred 
times this level, or 5800 microwatts per centimeter squared. Higher fiequencies have 
higher safety limits, so that at 1000 MHz, for example, the limit is 1000 microwatts per 
centimeter squaxed (in the United States). Each individual fi-equency 111 the 
radiofrequency radiation range needs to be calculated. These are presented as reference 
points only. Emerging scientific evidence has encouraged some countries to respond by 
adopting planning targets, or iiiteiin action levels that are responsive to low-intensity or 
non-thermal radiofiequeiicy radiation bioeffects and health impacts. 

In coniparison, the United States and 
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Table 3.3 Soiiie Inteiiiatioiial Expostire S tatidat-ds at Cell Phone Fi-squeiicies 

Some International Exposure Standards at  Cell Phon 
Frequencies (800-900 MHz) 

10000 : 5800 5800 

1000 

100 

10 

1 

CitylCountry 

Professional bodies &om technical societies like IEEE and ICNIRP continue to support 
‘Yhermal-onlyy’ guidelines routinely defend doing so a) by omitting or ignoring study 
results reporting bioeffects and adverse impacts to health and wellbeing from a very large 
body of peer-reviewed, published science because it is not yet ‘’proof’ according to their 
definitions; b) by defming the proof of “adverse effects” at an impossibly high a bar 
(scientific proof or causal evidence) so as to freeze action; c) by requiring a conclusive 
demonstration of both “adverse effect” and risk before admitting low-intensity effects 
should be taken into account; e) by ignoring low-intensity studies that report bioeffects 
and health impacts due to modulation; r> by conducting scientific reviews with panels 
heavily burdened with industry experts and under-represented by public health experts 
and independent scientists with relevant low-intensity research experience; g) by limiting 
public participation in standard-setting deliberations; and other techniques that maintain 
the status quo. 

Much of the criticism of the existing standard-setting bodies conies because their 
contributions are perceived as industry-friendly (more aligned with technology 
investnient and dissemination of new technologies) rather thati public health oriented. 
The view of the Chair of the latest IEEE standard-setting ICES Eleanor Adair is made 
clear by Osepchuk and Petersen (2003) who write in the abstract of their paper “her goal 
and the goal of ICESis to establish rational standardsthat will make future W i c i a l  
applications of RF energy credible to humanity.” Authors Osepchuk and Petersen note 
that ” (I )t is  important that safety standards be rational and avoid excessive safdy 
margins.” The authors specifically dismiss the body of evidence for lom-intensity effects 
with ” (A)lthough the literature reporting athermal” bioeffsts of exposure to 

S 



McrowavdRF energy(other than electrostimulation) isincluded in thereview process, i t  
has been found to be inconsistent and not useful for purposes of standar d-setti ng.” 

This report addresses the substantial body of evidence reporting low-iiitaisity effects 
&om electroiiiagiietic fields (both power-fiequaicy fields it1 tlie ELF range: aiid 
radiofreq~icncy!iiiicl-on-aPie fields at exposure levels that do not involve any heating. It 
also addresses tlie inconsistency in the literature quoted as tlie basis for retaiiiiiip theriiial- 
o d y  exposure standards (see particularly the Geiiotoxics Section 6 where half of more of 
the published papers report negative effects atid half positive effects). 
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I. Introduction 

Evidence for judging the adequacy (or inadequacy) of the esisting I C N R P  and IEEE 

C95.1 radiofi-equency radiation standards can be taken from many relevant sources. The 

ICNIRP staidat-ds are similar to the IEEE (except for the new C95.1 -2006) revisions by 

IEEE SC-4): and these discussions can be used to evaluate both sets of public esposure 

standards for adequacy (or inadequacy). 

An important screen for assessment of how review bodies conduct their science reviews 

and resulting conclusions on the adequacy of ELF and W exposure limits depends on 

embedded assumptions. The singularly most important embedded assumption is whether 

these bodies assume fioin the beginning that only conclusive scientific evidence (proof) 

will be sufficient to warrant change; or whether actions should be taken on the basis of a 

growing body of evidence which provides early but consequential warning of (but not yet 

proof) of possible risks. 

As a result of current international research and scientific discussion on whether the 

prevailing RF and ELF standards are adequate for protection of public health, there are 

many recent developments prior to 2007 to provide valuable background on the 

uncertainty about whether current standards adequately protect the public. Since 2007, 

there are important new milestone publications that underscore the critical need to update 

public safety limits. These newer documents calling for review and updating are based 

on a deluge of new scientific studies reporting effects at non-thermal, low-intensity ELF 

and RF exposure levels. There is little doubt that bioeffects and adverse health effects are 

occurring at lower-than-safety limit levels, meaning the existing protections are 

inadequate. 

IT. United States Government Accountability Office 

The US Government Accountability Office published a report in 2012 urging the US 

Federal Communications Commission to revisit the outdated safety standards for the 

exposures fiom wireless devices. (US GAO, 2012) 



The rapid adoption of mobile plioiies has occuil-ed amidst controx-ersy over n-hsthzr the 

technology poses a iisk to Iiunian health as a result of long-tenn esposme to FG aicrgy 

from mobile phone use. FCC and FDA share regulatory responsibilities for mobile 

phones. GAO was asked to examine several issues related to mobile phone health effects 

mid reg~ilation. Specifically, this report addresses: 

(1) what is known about the health effects of RF energy from mobile pliones 
and what are current research activities, 
(2) how FCC set the W energy exposure limit for mobile phones, and 
(3) federal agency and industry actions to inform the public about health 
issues related to mobile phones, among other things. 

GAO reviewed scientific research; interviewed experts in fields such as public health and 

engineering, officials fiom federal agencies, and representatives of academic institutions, 

consumer groups, and the mobile phone industry; reviewed mobile phone testing and 

certification regulations and guidance; and reviewed relevant federal agency websites and 

mobile phone user manuals. 

The Report noted that the FCC's RF energy exposure limit may not reflect the latest 

research. Redundant and overlapping jurisdiction over the settiq of public safety limits 

is highlighted where the GAO Repoit notes: 

"FCC told GAO that it relies on the ,guidance of federal Iiealtli and s4ety 
agencies when detemining the RF energy exposwe limit, arid to dute, none of 
these agencies have advised FCC to churige the limit. However, FCC has not 
fonnully ask& these ugaicies for  u reassessment. By not forinally reassessing 
it's ctrwenc limit, FCC cannot ensure it is using a limit that reflects the latest 
research on RF energy exposure. FCC Jim also not reassessed it's testing 
seqtiiranents to enstire tlmt they iclenttfi tJie nmyirtiuiii RF eneqy qpostire u 
user cotilcl experience. Some consziiims nzuy me rizobile phones against the 
bo&, which FCC does not currently test, and cozild result in RF energy 
expostire lziglier than the FCC limit. " (US GA 0, 2012) 

The GAO Report recommends to the FCC that it formally reassess, and, if appropriate, 

change it's cuxent RF energy exposure limit and mobile phone testing requirements 

related to likely usage configurations, particularly when phones are held against the body. 



FCC noted that a draft document that is  no\^ under consideration by the FCC has the 

potential to address G-AO's rzcoiiiiiieiidatioiis. (US G-AO. 2012) 

111. Inteimational Agency for Research 011 Cancer - WorId Health Organization 
Classifies Radiofrequency Radiation as 2B Possible Human Carcinogen 

In 201 1, a group of 30 researchers, scientists and medical doctors were invited to 

participate in an assessment of the scientific literature on radiofi-equiency radiation 

carcinogenicity in Lyon, France. Under the auspices of IARC, they conducted a 

comprehensive scientific assessment of RF studies and determined: 

'!In view of the limited evidence in humans and in aperimental aniniuls, the 
Working Group classified RF- EMF as ')possibly carcinogenic to 
Iu.ii?iat?s '' (Grotp 2B). niis evaluation ivas supported by a large majority of 
Working Group menzbers. " (Bum et al, 201 I )  

"(flhe Working Group concluded that the (Interphone Final Report) jndings 
could not be dismissed as reflecting bias alone, and that u catisul interpretation 
behveen inobile phone RF-EA4F exposure and glioma is possible. A similar 
conclusion was draivri poiti these hvo shrdies for acoustic neuroma, ahhotigl? the 
case numbers were substantially srizaller tlian for glioma." (Bum et ai, 201 I )  

It is important to recognize that the IARC RF Working Group did not find the evidence 

insufficient to classify (Group 3) or not a carcinogen (Group 4). Both of these possible 

outcomes to the scientific assessment could have rendered a substantially weaker 

conclusion. Where there has been the necessity of a virtual scientific paradigm shift to 

accormnodate ANY consideration of both ELF-EMF and RFR to the status where 

legitiniate scientific attention is achieved is a notable achievement. There is a veiy high 

bar set to show that lion-chemical carcinogens warrant IARC carcinogenicity evaluation - 
it greatly exceeds that necessary for chemicals and other toxins. 

N. World Health Organization INTERPHONE Study on Mobile Phone Cancer 
Risk 

In 201 0, the World Health Organization released the final results of it's investigatiou 011 



cell phones and cancer. (h-TERPHOXE Study Group. 3010) The tai-!.ear lon=0 Torld 

Health Organization I.VT€RPHO,VE Srrrc(i. confirms pra-ious reports shon~ing wliat inany 

experts haye warned - that regular use of a cell phone by adults can significantly increase 

tlie risk of glioma by 40Y0 with 1640 hours or more of use (tlis is about one-half hour per 

day over ten years). Tuniors were inore likely to occur on the side of tlic head most used 

for calling. The risk increases to 96% for adults with ipsilateral cell phoiie use (when the 

cell phone is used predominantly on one side of tlie head). The study appears in the 

International Journal of Epidemiology. Thirteen team froin countries around the world 

combined their results. Only the glioma fnidings were released (final results on acoustic 

neuroma and parotid ttrniors are not yet published. 

A comprehensive and technically reliable description of the INTERPHONE stndy 

fitidings is provided within the International Agency for Research on Cancer, 201 1 RF 
Monograph as part of the publication in Lancet Oncology on IARC’s classification of 

radiofrequency radiation as a 2B Possible Human Carcinogen. Results of the 

IATERPHONE Study were highly scrutinized by IARC, and influenced the classification 

of RF based on the cell phone-brain cancer findings of RVTERPHONE. 

From Baan et al, 201 1: 

”The INTERPHONE study, a niulti-centre case-control study, i s  the largest 
inrestigation so far of mobile phone use and brain tuinours, including glioiiia, 
acottsfic netiroi1ia, and rneningionia. The pooled analysis included 2 708 glioiiia cases 
and 2972coi1t7.ols(participation rates&% and 53%, respectiveljj. Conzparing those 
who mer used mobile phones with those who nmer did y!elded an odds ratio (OR) 
of 0.81 (95% CI 0.70-0-94). In ternis of cuntulatire call tiine, ORs wei-e i ini jhi idy 

below or close to unity for all deciles of mposztre except the highest decile (>I640 h 
of use), for which the OR for glioina was 1-40 (9.5% Cl1-03-1-89), T h - e  ~tns 
suggestion of mi increased risk for ipsilateral expostire(on the saiiie side of the head 
as the tiimoiii? and for ttmoitrs in the temporal lobe, where RF exposure is highest. 
Associations behceen glionia and cunzu1atii.e specific energy absorbed at the fiiiiioitr 

location iryei-e actwined in a slibsef of 553 cases that liad estiinatedRF doses, IO The 
UR for glioma increased with iiicwming RF dose for exposires 7 years or iiiore 
before diagnosis, trhereas there itas no association with estimated dose for 
exposures less than 7yeais before diagnosis. 

A Sitedish research group did ayooled ana/ysis of two vel.?; similar studies of 
associations bettceeii mobile and corrlless phone it ye aiicl gl ionicr, acoiistic iieiiroiua, 
a i d  iiieiiingioiiin.9 The aiiulj-sis iricludecl 11 45 gliovzu cases (ascei.fained 1997- 
2003) and 2435 connols,oobtaiiied rhroitgh caiicei* aiidpoptilarion regimies, 
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i.e.specrii e/! . .Te!f-uclriiiiiisrei.erl iiiuiied qiiestioiiiiuwes irei.e.folioivec1 h relepiioiie 
tiitei*i.im~ s ro obrain ii!foi7iranoii oil die mposwes a i d  cm'ur~nres of ilirei-esr 
i?lciudiug use of iirobiie aiicl cordless yiioires (respoiise imes S?*O and S P O  
F.especrii*eij./ Parricipmrrs i t  Ao hod trsed CI iitobileylioiiecfoi. 1iioi.e rliuii 1 .I eai' id 
uti 0R.foi. glioiiia of 1.3 (95O6 CI 1.1-14). The OR increased iudi iiici.easing time 
siliceji'rr use and t i ~ r h  toral cull riine. reuciiiiig 3.3 f3.0-5.1) for iiioi-e tliaii 2000 I )  
of use. Ipsilateral iise of rile mobile phone ISUS ussociaten i t  irii Izighei. risk. aSiwiiai- 
findings irese repoi-redbfOi. iise of c o d e s  phones. 

A Ithouglz borh the INTERPHONE srirdy and the Su.edish pooled ana!isis alee 
susceptible to bius-cliie io recall error and selection for particiyutioii- rhe 
FVorkittg Grozp coiiclzided that the findings cotild not be dismissed as rejecting bias 
alone, and that a causal intepi.etation between mobile phone RF-EiidF expo sire and 
gliorna ispossible. A siiailar concliision ICUS drmc.i?fi.oitz these two stiiclies for 
ucoitstic netiro'oma, although the case imnibers were substaniially muller than for 
glioma. Additionali'y, a sttidypont Japan (11) found some evidence of an increased 
risk for acoiistic neiiroiiia associated with ipsilureral niobile phone we.  

(Baan et al, 201 1) 

No that no increased risk was detected overall. But this is not unexpected. No 

exposures to carcinogens that cause solid tumors like brain cancer or lung cancers, for 

example from tobacco and asbestos have ever been shown to significantly increase cancer 

risk in people with such short duration of exposure. The latency period for brain cancer 

is 15-30 years. 

The final INTERPHONE results support findings of several research groups who have 

published studies reporting that continuing use of a mobile phone increases risk of brain 

cancer. We would not expect to see substantially increased brain tumor risk for most 

cancer-causing agents except in the longer term (10 year and longer) as is the case here in 

the population of regular cell phone users. Further, the participants included in this study 

were 30-59 years old, excluding younger and older users. Use of cordless phones was 

neglected in the analysis. Radiofrequency radiation from some cordless phones can be as 

high as mobile phones in some countries, so excluding such use would underestimate the 

risk for brain tumors and other cancers. 

For public health expei-ts and members of the public who looked to IARC for fiirther 

clarification of the scope of this 2B Possible Human Carcinogen designation, Dr. Baan 

replied to informal queries tliat: 



'!~lthoiigli the A-ei. ii~foi-i~rcitioii caiire.fi*oiii riiobile releplrorre me. the 
TTbiking Groiqi coiisiclesed tlrat rlie three ?pes of e.yvosrii.e entciil 
bnsicc-rl(i. the smie ope of r.cidicitiori. and decided to iircih-e an oi.er*cdl 
ewlzlariori 011 M - E M .  covering tlie irliole i.adiofi.equei?q. i.egioii of die 
electsorircignetic syecti*m. 

In support of this, ii2foi*~irutioiifi.oi,1 stiidies iritl~ mpei*iiiiental criiiiirals 
showed tlrut effecrs 011 cunces iricidmce and cmcei- lcitenq. 1rei.e seen 
with expostires ro diflerent.fieqtlerlcies ivithii~ tlie W region. 

So rhe clussrficarion 2B, possiblq) carcinogenic, holds for all &pes of 
radiation ioirliin rhe mdiofiqtiency parr of die electromiagnetic 
specrrtan, including the radiution mi itted by base-station arirennas, radio/ 
TV rowers, radar, Wi-Ft s ? ? m  meters, erc. " (Personal coniimnicarion of Dr. 
Robert Baan to Connie Hudson, August 29, 201 1) 

V. President's Cancer Panel Report of 2010 

The United States President's Cancer Panel Report (2010) includes important and 

unprecedented recognition of noli-ionizing radiation as a possible carcinogen deserving 

of further research and possible public health action. The Report found "the true burden 

of environmentally induced cancers has been grossly underestimated" and strongly urged 

action to reduce peoples' widespread exposures to carcinogens. The 240-page report 

issued for 2008-2009 by apanel of experts that report to the US president indicate that 

environmental factors are underestimated in cancer prevention. The Report specifically 

addresses the I d  between cell phones and cancer. The Panel recommends that people 

reduce their cell phone exposure, even when absolute proof of harm is not yet available. 

Research Reconmended by Presidents Cancer Panel 

Resolve controversies regarding the safety or h a m  of low doses of various forms 
of radiation in adults and children. Identify circumstances under which low- dose 
radiation inay have a horinetic effect. 

Develop radiation dose and risk estimates that better reflect the current and fiiture 
U.S. population. Existing dose and risk estimates have been based on adult males; 
estimates should account for population diversity, including children. In addition, 
develop medical radiation risk estimates that are not based on acute doses received 
by atomic boinb survivors. 
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Expand resexch on possible haiiiifiil effects of cell plioiie use. especially in 
children. Cell plioile use still is relati\-sly reccnt. auld studies to date have lulad iiiised 
findings; niost in\.-olve users of older equipment. Findings fro111 co1101-t studies 11011- 
ui1dei-n-ay are anticipated, but lonp-- ta in  studies of individuals using cu-reiit 
equipnient are needed. 

Conduct additional research on possible lirlks between electromagnetic fields 
(EhG) aid cancer: identi@ meclianisni(s) of EMF carcinogenesis. 

Monitor changing patterns of radiation exposure. 

Raise the priority of and investment in research to develop lion-toxic products 
anD processes. 

Develop, test, and evaluate prevention communication strategies and 
interventions, especially in high-risk occupations and populations. 

(National Cancer Institute, 2010) 

VI. World Health Organization Research Agenda for Radiofrequency Fields (2010) 

In 2010, the WHO produced a research agenda to address growing scientific questions 

and public concem about health effects of radiofiequency radiation, particularly with the 

explosive rise in exposures from new telecommunications technologies. It replaced a 

2006 research agenda developed by the International EMF Project. 

"Teleconinrunication teclinologies based on sadiojPeqziency (RF) tsarismission, such 
as sadio and television, have been in widespread use for niany decades. Hoiveves, 
there are numerous new applications for  the bsoadcast and reception of RF ivuves 
and the use of RF devices szrcli as mobile phones is now trbipiitous. 

The uttendunt iitmeasedptiblic evposrire to RFfieLds has iirnde its effects on 
hriittait ltealth a topic of coiicerii for scientists arzd the gerternl priblic. 

(imphasis added) 

To respond to tliese concetm, an i?iiposturit reseascli efort  has been ??iozinted over 
the past decade and many spec@ questions aboiitpotential healtli effects of RF 
fields lime alseady been imes figat& by scientists urotind tJze ~tiorlcl. Nonetlie- 
less, sevescd ureas still ivai7nnt fustlies investigation arid the rapid evolution of 
teclinology in this field is raising new questions. " (W-HO, 2010) 

"Tl7i.s Reseurclz Agaidu is developed dead of the niujor liuzusdflieultli risk evulu- 

S 



focuses 011 iclent@?rg sJio1.t- uric/ lorig-resin i*eseui.cli rieeds that ii.ill eiicible iiiore 
coriplete Iieultli risk assessrrierirs to be iiridestcih-eri arid coiit rriiit~icuierl iiioi’e ef- 
&fecti\.e(\. to the public. “ (KHO. 3010) 

Recoiiinieiidations of the M’HO Research Agenda for Radiofiequency Fields are as 

follows. This section is necessarily extensive to document the advice of experts at WHO 

by 2010 in recognizing radiofrequency radiation has the potential to result iii slobal 

health impacts; even if very slow to implement precautionary advice to the European 

Commission and member countries. 

Priority: Epidemiology 

High - Prospective cohort studies of children and adolescents with outcomes including 
behavioural and neurological disorders and cancer 

Rationale: As yet, little research has been conducted in children and adolescents and it is 
still an open question whether children are more susceptible to Rf EMF since the brain 
continues to develop during childhood and adolescence. also, children are starting to use 
mobile phones at a younger age. given the existence of large-scale cohort studies of 
mothers and children with follow-up started during or before pregnancy, an Rf sources 
component could be added at a reasonably low cost. Billing records for mobile phones 
are not valid for children, therefore the prospective collection of exposure data is needed. 
for neuropsychological studies, one challenge is to distinguish the ‘7raining” of motor 
and neu- ropsychological skills caused by the use of a mobile phone from the effects of 
the Rf field. any future study should try to address this issue. in any case it should be of 
longitudinal desigq thereby allowing the study of several outcomes and changes in 
technology and the use of mobile phones as well as other soi~ces of Rf eMf exposure, 
such as wireless laptops. 

High - Monitoring of brain tumour incidence trends through well-established population- 
based cancer registries, if possible combined with population exposure data 

Rationale: If there is a substantial risk associated with mobile phone use, it should be 
observable in data sources of good quality. such time trend analyses can be performed 
quite quickly and inexpensively. By using modern statistical techniques for analysing 
popu- lation data it should be possible to link changes in exposure prevalence in the 
population to the incidence of brain tsmoms and, if high-quality surveillance data are 
available, tlie incidence of other diseases at the population level. given the shortconiings 
in the exposure assessinent and participation of previous studies based on individual data, 
an ecological study would have benefits that may outweigh its limitations. 
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Other - case-control studies of neurolo,oical diseases pi-ot-ided that objective exposure 
data and confounder data are available and reasonable participation is achiet-ed 

Rationale: Keurological endpoints, such as alzheitner disease and Parkinso11 disease. may 
be as biolosically plausible as brain cancer and an increased risk would have a inajor 
public health impact. This study could gk7e an early \T-aniiiig sign that can be elaborated 
fiirther in the prospective cohort studies. an analysis of time- trends in nemolo,oical 
disease could also serve as an early n7miiiig sign. Howe\7er, a feasibility study tvould be 
necessary in order to determine whether a sood quality case-control study could be 
carried out. 

Priority: Human studies 

High - M h e r  RF- EMf provocation studies on children of different ages 

Rationale: current research has focused primarily on adolescents; very little is known 
about possible effects in younger children. longitudinal testing at different ages, for ex- 
ample by studying children already participating in current cohort studies, is 
recommended. This would allow consideration of the influence of potentially 
confounding factors such as lifestyle. 

High - Provocation studies to identify neurobiological mechanisins underlying possible 
effects of RF on brain fimction, including sleep and resting EEG 

Rationale: These studies should include validation of these effects using a range of brain 
imaging methods. They should also include studies investigating possible thresholds and 
dose-response relationships at higher exposure levels such as those encountered duritig 
occupational exposure. 

Priority: Animal studies 

High - Effects of early-life and prenatal RF exposure on development and behaviour 

Rationale: There is still a paucity of inforination concerning the effects of prenatal and 
early life exposure to RF EMf on subsequent development and behaviom. Such studies 
are regarded as important because of the widespread use of mobile phones by children 
and the increasing exposure to other RF sources such as wireless local area networks 
(Wlans) and the reported effects of RF EMf on the adult EEG. further study is required 
which should include partial (head only) exposure to mobile phones at relatively high 
specific absorption rate ( S A R )  levels. 

High - effects of RF exposure on qeing and neurodegenerative diseases 

Rationale: age-related diseases, especially neurodegenerative diseases of the brain such 
as alzheinier disease and Parkinson disease, are increasingly prevalent and are therefore 
an important public health issue. Mobile phone use typically involves repeated Rf eMf 
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exposure of the brain: a recent study has suggested that this type of exposure could affect 
alzlieiiiier disease in a tranqeiiic mouse model for this condition (arendash et al.. 2010). 
There are a fen. ongoing studies of possible Rf eJIf effects on neurodegaierati\-e diseases 
but fbrther studies are requll-ed to investigate this sub-iect inore fully. 

Other research needs - Effects of RF exposure on reproductive organs 

Rationale: The available data conceixling possible effects of Rf eMf fiom mobile phones 
on male fertility are inconsistent and their quality and exposure assessments are weak. in 
vivo studies on fertility should consider effects on both males and females and investigate 
a range of relevant endpoints including Rf eMf effects on the development and fiuiction 
of the endocrine system. 

Priority: Cellular studies 

Other - Identifl optimal sets of experimental tests to detect cellular response after 
exposure to new RF technologies and co-exposures of RF EMF with environmental 
agents 

Rationale: a number of in vitro studies investigating the effects of exposure to mobile 
phone fiequencies/signals, or co-exposures of RF EMf with chemical or physical agents, 
have been published in the last fifteen years. Results obtained have been inconsistent and 
contradictory, not least because of the use of a large variety of cell types and study 
approaches. a set of highly sensitive, well-harmonized cellular and molecular methods 
should be developed in order to screen the toxic potential of new types of RF signals used 
in new technologies and of co-exposures of RF EMf and environmental agents - 
especially those suspected to have toxic effects. This research must be niulticentred 111 
order to allow the widest possible acceptance and application of this screening tool. 

Other - fiuther studies on the influence of genetic background and cell type: possible 
effects of mobile phone type Rf exposure on a variety of cell types using newer, more 
sensitive methods less susceptible to artefact and/or bias 

Rationale: More rigorous quantitative methods should be employed in the evaluation of 
positive results that suggest a specific cell type response, e.g. of embryonic cells (Czyz et 
al., 2004; Franzellitti et al., 2010), raising the possibility that RF impacts specific cell 
subpopulations or cell types. These studies should include a variety of cell types such as 
stem cells and cells with altered genetic backgrounds. 

Prioiity: Mechanisms: none 

Priority: Dosimetiy 

High - Assess characteristic RF EMF emissions, exposure scenarios and corresponding 
exposure levels for new and emerging RF technologies; also for clianges in the use of 
est ablis lied techno log ies 
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Rationale: The 11-ork should address the latest devslopments in areas such as mobile cord- 
less phones. wireless data iiet~vorkiii,~. asset tracking and identification. wireless transfer 
of electrical power and body iina,oiii,a scaiiiiers. it should also consider the possible 
conibined effect of exposure to multiple SOIU-ces. This n-ill allon- exposures froin  ne^ 
devicesi'sceiiarios to be compared nit11 those that are more faniiliar and with exposure 
c euidelines for iisk conlnlunication piu-poses. This informatioii will also be of value for 
exposure assessment in epidemiological studies and in the design of biological exposure 
systems. 

High - quantify personal exposures fiom a range of RF sources and identify the 
determinants of exposure in the general population 

Rationale: The quantification of personal exposure fiom a range of RJ? sources will 
provide valuable information for risk assessment and comnunicatioa, and for the 
development of fiiture epidemiological research. it is particularly usefill for global 
exposure assessment in view of the upcoming WHO health risk assessment. The study 
will also provide baseline data for identification of any changes in the level of exposure 
and the dominant contributing factors over time. subgroup analyses should be carried out 
to identi@ any influence fiom demographic aspects of the user as well as the 
microenvironment in which the exposure occurs. exposure metrics should also be 
considered, especially in combining localized exposures fioin body-worn devices and 
whole- body exposures. 

Other research needs - Monitoring of personal exposure of Rf workers 

Rationale: The exposure patterns of both workers and the general public change 
continuously, mainly due to the development of new RF technologies. However, workers 
encounter industrial sources and exposure situations that lead to much higher energy 
deposition in the body. When epidemiological studies on RF workers are perfoimed, it is 
imperative to monitor adequately their RF exposure. new instruments are needed to 
address the lack of adequate measurement tools for evaluating this type of exposure e.g. 
poizable devices suitable for measuring different fi-equencies and waveforms. in addition, 
a study of the feasibility of monitoring the personal exposure of RF workers is required 
for hture epidemiological studies. such studies would be facilitated by the production of 
a job exposure matrix (JeM) for RF workers - in which job designations can be 
characterized by their exposure. (WHO, 2010) 
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1-11. Sational Academy of Sciences, Xational Research Council (2008) 

The U.S. Food and Di-ug Xdiiiinistratioii (FDA) of the Departiiient of Health and Human 

S ei-vices asked the National Academies to organize a is-orksliop of iiatioiial and 

inteiiiatioiial experts to identie research needs and paps iti knowledge of biolosical 

effects and adverse health outcomes of exposure to radiofrequency (RF) energy from 

wireless comiii~iiiicatioiis devices. To accomplish this task, the National Academies 

appointed a seven inember coininittee to plan the workshop. 1 

Following the workshop, the conunittee was asked to issue a report based on the 

presentations and discussions at the workshop that identified research needs and current 

gaps in knowledge. The committee's task did not include the evaluation of health effects 

or the generation of recommendations relating to how the identified research needs 

should be met. 

For the purposes of this report, the conunittee defines research needs as research that will 

increase our understanding of the potential adverse effects of RF energy on humans. 

Research gaps are defined as areas of research where the coinniittee judges that scientific 

data that have potential value are presently lacking, but that closing of these gaps is either 

ongoing and results should be awaited before judgments are made on fiirther research 

needs, or the gaps are not judged by the committee to be of as high a priority with respect 

to directly addressing health concerns at this time. 

1 - Coniniittee on Identification of Research Needs Relating to Potential Biological or 

Adverse Health ERects of Wireless Communications Devices. 

These needs and gaps are conmittee judgments derived fiorn the workshop presentations 

and discussions, and the report does not necessarily reflect the views of the FDA, 

individual workshop speakers, or other workshop participants. 
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The coniniittze judsed that impoi-tant resexch iieeds included. in order of appemance in 

the test. tlie fol lo~~ing:  

Characterization of exposure to jureniles. children, yregant n-onieii. and fetuses 
fi-om personal wireless devices and RF fields from base statio11 aitaiiias. 

Chxacteiiz at ion of radiated e le c tro mag ne tic fie1 ds for typic a1 mu1 t iple - el eiiien t 
base station antennas and exposures to affected individuals. 

Characterization of the dosimetry of evolving antaina configurations for cell 
phones and text niessaging devices. 

Prospective epidemiologic cohort studies of children and pregnant wonieti. 

Epidemiologic case-control studies and childhood cancers, including brain 
cancer. 

Prospective epidemiologic cohort studies of adults in a general population and 
retrospective cohorts with mediuni to high occupational exposures. 

Hutiian laboratory studies that focus on possible adverse effects on 
electroencephalography2 activity and that include a sufficient number of subjects. 

Investigation of the effect of RF electromagnetic fields on neural networks. 

Evaluation of doses occulring on the microscopic level. 

Additional experimental research focused on the identification of potential 
biophysical and biochernicalhnolecular mechanisms of RF action. 

(NAS -NRC, 2008) 

VIII. World Health Organization Draft Framework for Electromagnetic Fields 

The International EMF Project was established by WHO in 1996. Its mission was to 

‘)ool resources und knowledge concerning tlie efects of exposure to EMF a d  ittake u 

concerted efsorr to identz@ gaps in knowledge, recoiu mend focused research progruiriiws 

thut allow better. lieultl? risk ussessments to be made, conduct upduted a-itical seviavs of 

the scienrijk literatwe, and work towards an intwnutional consenstis und solutions on 

the health coi?cc?I’iis. ” (WHO September 1996 Press Release - Welcome to the 

International EMF Project) 
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The stated role of the UXO Precautioaap Framen-ork on EMF Health Risk Research 

(Radiation and Envu’oninent Health) has teiined its ob-iectil-es as follows: 

to anticipate and respond to possible threats before introduction of 
an agent or technology 
to address public concerns that an uncertain health risk is ininiinized 
after introduction of an agent 
to develop aid select options proportional to the degree of scientific 
certainty, the severity of harm, the size and nature of the affected 
population and the cost. 

The role of WHO is advisory only to the countries of Europe but it is ai important 

fhnction and can significantly affect decision-making on public health issues. It provides 

analysis and recommendations on various topics of health and environment, for 

consideration by member countries of the EU. Given the EU Article 174 policy requires 

a precautionary approach to judging health and environmental risks, and given that the 

charter of WHO is to serve the needs of the EU, one would think it essential that the 

WHO EMF Progmni health criteria results should be guided by and tailored to 

compliance with Article 174. This needs to occur in the assessment of the scientific 

literature (e.g., not requiring studies to provide scientific proof or causal scientific 

evidence but paying attention to and acting on the evidence, and the trend of the evidence 

at hand) and in its environmental health criteria recommendations. If the WHO EMF 

Program instead chooses to use the definitions of adverse impact and risk based on 

reacting to nothing shoit of conclusive scientific evidence, it fails to comply with the 

over-arching EU principle of health. 

The World Health Organization has issued a draft fi-amework to address the adequacy of 

scientific information, and accepted definitions of bioeffects, adverse health effect and 

hazard (WHO EMF Program Framework for Developing EMF 5 tandards, Draft, October 

2003). These definitions are not subject to the whim of organizations preparing public 

exposure standard recoinmendations. The WHO definition states that: 

“(A)nnoyance or discomforts caused by EXlF exposwe may not be pathological 
per se; but: if substantiated: can affect the physical and inental n7ell-being of a 
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person aid the resultant effect ilia;’ be coiisidsred as ai1 adverse health effect. X 
health effect is tlius defined as a biological effect tliat is detiiiiieiital to health or 
\sell-being. -Accordiiig to the \I730 Constitution liealtli is a state of coiiiplctc 
physical. mental. and social well-being and not iiierely the absence of disease or 
iiifimity.” W I ~ I  .I\ ho.int!peh- 
einf - 

lcci. The European Union Treaties Article 174 

The EU policy (Article 174-2) requires that the precautionary principle be the basis for 

environmental protection for the public, and that protecting public health and taking 

preventative action before certainty of harm is proven is the foundation of the 

Precautionay Principle. 

IEEE in developing their recommendations for exposure standards. Both bodies require 

proof of adverse effect and risk before aniendiig the exposure standards; this Treaty 

requires action to protect the public when a reasonable suspicion of risk exists 

It is directly counter to the principles used by I C N W  and 

@recautionaty action). 

Article 174 (2) [ex Article 1301-1 

1. Community policy on the environment shall contribute to pursuit of the following 
objectives: 
-preserving, protecting and improving the quality of the environment; 
-protecting hunian health; 
-prudent and rational utilisation of natural resources; 
-promoting measures at international level to deal with regional or worldwide 
environmental problems. 

2. Community policy on the environment shall aim at a high level of protection taking 
into account the diversity of situations in the various regions of the Community. It shall 
be based on the precautionary principle and on the principles that preventive action 
should be taken, that environmental darnage should as a priority be rectified at source aud 
that the polluter should pay. In this context, harmonization nieasiires answering 
environmental protection requirements shall include, where appropriate, as a safeguard 
clause allowing Member States to take provisional measures, for non-economic 
environmental reasons, subject to a Coimiunity inspection procedure. 

3. In preparing its policy on the environment, the Cominunity shall take account of 

-available scientific and technical data; 
-enviroiuiiental conditions in the various regions of the Coiiuminity; 
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-the yotaitial benefits and costs of action or lack of action: 
-the ecoiioiiiic aiid social development of the Coiiiiiiuiiity as a 

development of its regions. 

11 ttp: ,~‘wu-w. law. harvard. edwlibrar y, sei-vic es, r es earclb’guides in tenia t ioiial eu,’eii-leg al-re 
searcli-treaties.php 

X. WHO ELF Environmental Health Criteiia Monograph, June 2007 

In 2007. the WHO EhP  Program released its ELF Health Criteria Monograph and held a 

workshop in Geneva, Switzerland June 20-21‘. 

ELF Health Criteria Monograph 

12.6 Coticliisioiis 

maewetic fields in thefiequency runge tp to 100 W z  thut may have adverse 
conssequences on health. Therefore, exposure liiii its are needed Interwafional guidelines 
exist that have addressed this h u e .  Compliance ivitli these guidelines provides adequate 
protection. 

Consistent epideiniological evidence suggests tliaf clwonic low-intensity ELF 
mu,oneticfield exposure is associated ivitli an increased risk of childhood lezrkuemiu. 
Horvever, the evidence for a caiisal relationship is limited, therefore exposinre limits 
based iipon epidaiiwlogicnl evidence are not rewrimentled, brit some precaiitionag? 
irieasiires are ~vamanted. (emphasis added). 

Acute biological efects lime been established for aposzrre to ELF electric and 

The Monograph finds no reason to change the designation of EMF as a 2B (Possible) 
Human Carcinogen as defined by the International Agency for Cancer Research (IARC). 
In finding that ELF-EMF is classifiable as a possible carcinogen, it is inconsistent to 
conclude that no change in the exposure limits is warranted. If the Monograph confirms, 
as other review bodies have, that childhood leukemia occurs at least as low as the 3 niG 
to 4 mG exposure range, then ICNIRP limits of 1000 niG for 50 Hz and 60 Hz ELF 
exposures are clearly too high and pose a risk to the health of children. 

The WHO Fact Sheet suiimmrizes some of the Monograph findings but adds fiu-ther 
recommendations. 

“Potential long-term effects ” 

Mzdt  of the scientzpc research aaniining long-term risks fioiii ELF magnetic field 
e.up0sur.e has fonrsecl 011 childhood leukueniict. In 2002, IARC published a iiiono,aaplz 
class gling ELF niugnetic$ells as ‘lyossiblv cui.cinogenic to htrnzuns. 7%is class $cation 
II‘US bused on pooled mcrl?;Ses of eyidenz io logical .stirdies denionstrating a consistent 
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puttem of ci nio,fold iimecise iri childhood Ied-oemin ossocictred it.irh m‘einge e.~j~osin-e 
to i*esideritiul you~ei*,fi.eqiierq. niugrieticLfieIcI cib0i.e 0.3 TO 0.4 pT. The Trrsk Grorip 
concliiclecl tlicit ridditioiiril stiiclies siiice then do riot alter the status of this 
clciss ificci tion. ’’ (enplm is ciddecl, 

7 iiteniat ioii a1 expo sure guide1 itie s ’ ’ 

“Heulrh eflects selated to shori-rem, high-level exposzire lime Been established uiid f o m  
the busis of two inter~nurional exposwe limit giiidelines (ICiVIRP. 1998; IEEE, 2002). At 
present, these bodies consider the scientific evidence related to possible health efects 
fioni long-term, low-level aposure to ELF fields inszifficient to j tw@ lowering these 
quantitative e-xposure liinits. ’’ 

“Regarding long-tam effats, given the ~veakness of the evidence for a link between 
expostire to ELF rzzagnetic fields and childhood laikaeinia, tlie benefits of exposure 
reduction on health are unclear. In view of this situation, tlie following recor?immdations 
are given: 

1) Govmn?2mt and industiy should monitor science and pronzote research 
yrogunimes toftirtJzer reduce the uncertuinty of the scientifc evidence on the 
health effats of ELFfield exposure. Through the ELF risk assessment process, 
gaps in knowledge have been identified and these forni the basis of a new research 
agendu. 

2) Member States are encouraged to establish efective uiid open contnrtmicution 
prograiammes with all stakeliolders to enable infoivied decision-imking. Tlzese may 
include itizproving coordination and consultation among industry, local 
govetmenr, and citizens in the planning process for ELF EMF-em itting facilities. 

3) Wten consbzrcting new facilities and designing new equipnient, including 
uppliaiices, h - c o s t  ivays of reducing expostires inay be explored Appropriate 
e~xposwe rediction t?zeaszires will vu?yfioi?i one country to another.. Ho~vever, 
policies bused on the adoption of urbitrmy low expostire lini its are not ivar-mnted. ’’ 

The last bullet in the WHO ELF Fact Sheet does not come from the Monograplh nor is it 
consistent with conclusions of the Monograph. The Monograph does call for pnident 
avoidance measures, one of which could reasonably be to establish numeric plannlllg 
targets or interim limits for new and upgraded transmission lines and appliances used by 
children, for example. Countries should not be dissuaded by WHO staff, who unlike the 
authors of the Monopap4 go too far in defining appropriate boundaries for countries that 
may wish to implement pnident avoidance in ways that best suit their population needs, 
expectations and resources. www.wlio .int/pekemf/proiect/en 



SI.  World Health Organization Report on Children’s Health and Enr-ironmerit 

Etivironmental Issue Report K‘mnber 39 from the IYorld Health Organization (2002) 

cautions about the effects of radiofrequency radiation on children’s health. As part of a 

publication on ‘Children’s Health and Em-iromiient: .A Review of Evidence” the World 

Health Organization (WHO) wrote: 

“Xhe possible adverse healtli e#ects in chikdreri associated with radioj-eqtrenc-y 
j e  fds huve not been fill& investigated. ” 

“Became there are suggestions that RF apostire nicy be more hazardous for the 
fetus aiid child due to their greutw susceptibility, prudent uvoidance is one 
approach to keepmg children ’s exposure as low as possible. ” 

“Ftirtlier research is needed to clarifl the potentid risks of ELF-EMFand 
rudiofeqzrency fields for children s kealtli. ’’ 

XII. International Agency for Research on Cancer (IARC) 

A 2001 report by the WHO International Agency for Research on Cancer (IARC) 
concluded that ELF-EMF power fiequeiicy fields are a Category 2B (Possible) Human 

Carcinogen. These are power-frequency electromagnetic fields (50-Hz and 60-Hz 

electric power fiequency fields). 

The World Health Organization (WHO) is conducting the International Electromagnetic 

Fields (EMF) Project to assess health and environmental effects of exposure to static and 

time varying electric and magnetic fields in the frequency range of 1 - 300 gigahertz 

(GHz). Project goals include the development of international guidelines on exposure 

limits. This work will address radio and television broadcast towvers, wireless 

communications transmission and telecommunications facilities, and associated devices 

such as mobile phones, medical and industrial equipment, and radars. It is a multi-year 

program that began in 1996 and will end in 2005. www. who.int/peh-emf 
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SIII. SCESIHR Opinion (European Coniniission Study of EMF and Human 
Health) 

An independent Scientific Coiiiniittee on newly emerging iisks comniissioned by the 

Europeai Uiiioii released ai1 update of its 2001 opiiiiorl on electromagnetic fields and 

huniaii health in 2007. “The Coinniitted addressed questions related to potential risks 

associated with interaction of risk factors, synergistic effects, cuniulative effects, anti- 

microbial resistance, new technologies such as nanotechuologies, medical devices, tissue 

engineeringm blood products, fertility reductioq cancer of endocrine organs, physical 

hazards smh as noise and electromagnetic fields and methodologies for assessing nen7 

risks.” SCENIHR, 2007 

SCENIHR Conclusions on Extremely low frequency fields (ELF fields) 

The previous conclusion that ELF magnetic fields are possibly carcinogenic, 
chiefly based on childhood leukaemia results, is still valid. There is no generally 
accepted mechanism to explain how ELF magnetic field exposure may cause 
leukaemia. 

For breast cancer and cardiovascular disease, recent research has indicated that an 
association is unlikely. For neurodegenerative diseases and brain turnours, the link 
to ELF fields remains uncertain. A relation between ELF fields and symptoms 
(sometinies referred to as electromagnetic hypersensitivity) has not been 
demonstrated. 

SCENMR Conclusions on Radiofrequency Radiation fields (RF fields) 

Since the adoption of the 2001 opinion, extensive research has been conducted 
regarding possible health effects of exposure to low intensity RF fields. This 
research has investigated a variety of possible effects and has included 
epidemiologic, in vivo, atid in vitro research. The overall epidemiologic evidence 
suggests that mobile phone use of less than 10 years does not pose any increased 
risk of brain tumour or acoustic neuroma. For longer use, data are sparse, since 
only some recent studies have reasonably large numbers of long-term users. Any 
conclusion therefore is uncertain and tentative. From the available data, however, 
it does appear that there is no increased risk for ha in  tuinours in long-term users, 
with the exception of acoustic neuroma for which there is limited evidence of a 
weak association. Results of the so-called Interphone study will provide more 
insight, but it cannot be ruled out that sonie questions will remain open. 

SCEhiHR Conclusions on Sensitivity of Children 

Concellis about the potential vulnerability of children to RF fields have been 
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raised because of the potn~tiall>. greater susceptibility of their developing ner\-oi~s 
systeiii: in addition. their brain tissue is more c0nductis.e than that of adults since 
it has a higher water content and ion concentration. RF peiietratioii is greater 
relative to head size. and they have a ,oreater absorption of RF energy in  the 
tissues of the head at mobile telephone fi-equencies. Finally. they will have a 
longer lifetime esposure. 

Few relevant epidemiological or laboratory studies have addressed the possible 
effects of RF field exposure on children. Owing to widespread use of mobile 
phones among children and adolescents and relatively high exposures to the brain, 
investigation of the poteiitial effect of RF fields in the developiiieiit of childhood 
brain tumour is warranted. The characteristics of mobile phone use aniong 
children, their potential biological vulnerability and longer lifetime exposure 
make extrapolation from adult studies problematic. 

There is an ongoing debate on possible differences in RF absorption between children 

and adults during mobile phone usage, e.g. due to differences in anatonly (Wiart et al. 

2005, Christ and Kuster, 2005). Several scientific questions like possible differences of 

the dielectric tissue parameters remain open. The anatoniical developnient of the nervous 

system is finished around 2 years of age, when children do not yet use mobile phones 

although baby phones have recently been introduced. Functional development, however, 

continues up to adult age and could be disturbed by RF fields. 

XIV. Health Protection Agency (Foimerly the NRPB - United Kingdom) 

The National Radiation Protection Board or NRPB (2004) concluded, based on a review 

of the scientific evidence, that the most coherent and plausible basis from which guidance 

could be developed on exposures to ELF concerned weak electi-ic field interactions in the 

brain and CNS (NRPB, 2004). A cautious approach was used to indicate thresholds for 

possible adverse health effects. 

“Health Eflects - It ivas concludedfiom the review of scientifc evderice (NRPB, 
2004b) that the most coherent and plausible busis fr-onl ivliich guidunce could be 
developed on exposures to ELF E1VFs concerned weak electsic field interactions 
in  the brain und CNS (NRPB, 2004). i t  cautious uppsoacl~ was used to indicate 
tliresliolds for possib le adverse Iieultli eflects. ’’ 

“I%e bruin uid nei-vous sjstem oyernte irsiiig 1iigliIv conplexyattems of 
\electricuI signals. Hierefore, the Busic restiktions me designed to l i iu it the 
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This 

electsic.fieIcls mid ciisseiit derisities in rhese tissues so CIS to not ah*esseli. qffecr 
theis rior.iiinl fiulctior~ir~g. The ucli*esse effects rhnt i ir  igiit occur cuuiiot easili. be 
cliuscictesized accosdirig ro yr*eseritirig Jigus os s?~niytonls of disense os injrii?.. 
Thg. sepseseiit yoteritial changes to iireritdysocesses such as atteritioi~ arid 
nreiriorj; us well as to ?.e,Qiilrtoi?..fiiricriorls with iii the b041.. T h s .  the busic 
sestsictions should riot be segasded CIS yseciseh- cletesiii ined vulues Beloit. n.hicli 
no advesse health effects can occiis unci above iuhich cleaslj. cliscesnible effects 
will happen. The do, Iioweves, indicate an increus ing likelihood of efects 
ocaa-sing as exposwe incseuses d o v e  the basic resrsiction values. ’’ 

“Frotn the restilts of the epidevriological investigutions, these reniuiiz conceixs 
about a possible increased risk of cliild leirkaeniia associated with mposure to 
magnetic fields above about 0.4 UT (4 mG). In this regard, it is important to 
consider the possible need for fiirther yrecantiona1y measures. 

,, 

recent statement by the UK Health Protection Agency clearly indicates that the 

current guidelines may not be protective of public health. Yet, the reference levels used 

in the United Kingdom remain at 5000 mG for 50 Hz power fiequency fields for 

occupational exposure and 1000 inG for public exposure. 

XV. US Government Radiofrequency Interagency Working Group Guidelines 
Statement 

The United States Radiofiequency Interagency Working Group (WIAWG) cited 

concerns about current federal standards for public exposure to radiofiequency radiation 

in 1999 (Lotz, 1999 for the Radiofrequency Interagency Working Group) 

“Sttidies contintre to be published describing biological responses to nontlzesnzul 
ELF-modtiluted RF radiation exposures that ure not produced by CW 
(tinniodiilutecl) radiation. These sttidies Ifme resulted in coizcein that ‘exposure 
grideli?w bas& on tImwal e f l i t s ,  and using infoi-rtiation and corrcepts (time- 
uveruged dosiine@y, trncertaing factors) that musk any diflwences between 
i n t ~ . ~ i ~ - ? ~ i o d t ~ l u t e d  RF radiation exposure and C W qpostire, do not directly 
address public exposures, and therefore mu?, not adeqtiute&protect the public. ’’ 

The United States goveimnent Federal Radio fi-equency Interagency Working Group has 

reviewed the existing ANSUIEEE RF thermal-based exposure standard upon which the 

FCC liinit is based. This Working Group was made up of representatives fi-om the US 

government’s National Iilstitute for Occupational Safety aid Health (NIOSH), the 



Federal Coiiiiliulliicatiolis Conitiiissioii (FCC). Occupatioiial Health and Safety 

Xdniinistration (OSHA). tlie Environnizntal Protection -Agency ( C S  EPX). tho Kational 

Tslecoiiiiiiuiiicatiou and Information -Administration and the VS Food and Dnig 

Administration (FDA). 

On June 17: 1999, the RFIAWG issued a Guidelines S tatenisnt that concluded the present 

RF standard “may not adequately protect the public”. The RFIAWG identified fourteen 

(14) issues that they believe IL1-e needed in the planned revisions of ANSIAEEE RF 

exposure guidelines including “to provide a strong and credible rationale to support RF 
exposure guidelines”. In particular, the RFIAWG criticized the existing standards as not 

taking into account chronic, as opposed to acute exposures, niodulated or pulsed radiation 

(digital or pulsed RF is proposed at this site), time-averaged measurements that inay erase 

the unique characteristics of an intensity-modulated RF radiation that inay be responsible 

for reported biologic effects, and stated the need for a comprehensive review 

of long-term, low-level exposure studies, neurological-behavioral effects and 

micronucleus assay studies (showing genetic daniage fiom low-level RF). 

The existing federal standards may not be protective ofpublic health in critical areas. 

The areas of improvement where changes are needed include: a) selection of an adverse 

effect level for chronic exposures not based on tissue heating and considering modulation 

effects; b) recognition of different safety criteria for acute and clu-onic exposures at non- 

thermal or low-intensity levels; e)  recognition of deficiencies in using time-averaged 

measurements of RF that does not differentiate between intensity-modulated RJ? and 

continuous wave (CW) exposure, and therefore rnay not udepate/yprorecr the public. 

As of 2007, requests to the RFIAWG on whether these issues have been satisfactorily 

resolved in the new 2006 IEEE recommendations for RF public safety limits have gone 

unanswered (BioInitiative Working Group, 2007). 



XVI. Pnited Kingdoiii - Parliaiileut Independent Ex1iei-t Group Repoi-t (Stewti-t 

Re po I?) 

The Parlianieiit of the United Kiiigdoni commissioned a scientific study group to evaluate 

the evidence for RF health and public safety coiiceiils. In Nay of 2000. the United 

Kingdoin Iiidependent Expert Group on Mobile Phones issued a report uiidersco~ing 

concern that standards are not protective of public health related to both mobile phone 

use and exposure to wireless couiiniinication antennas. 

Conclusions and recommendations from the Stewart Report (for Sir William Stewart) 

indicated that the Group has some reservation about continued wireless technology 

expansion without more consideration of planning, zoning and potential public health 

concerns. Furtlier, the Report acknowledges significant public concern over conmiunity 

siting of mobile phone and other comxnunication antennas in residential areas and near 

schools and hospitals. 

“Children rnuy be more vulnerable becuuse of their developing nei-vous system, 
tlie greuter absorption of energy in the tissue of the Iieud und a longer li$etime of 
expostire. ’’ 

“Tie siting of base stations in residential areus can came considerable concern 
and distress. These include schools, residential areas and hospitals. I’ 

‘‘ Ti?ere niay be indirect health risk from living neur bcrse stations with a need for 
mobile phone operators to consuft the public when installing base stations. ’I 

“itdonitoring should be specially strict near schools, and that eriiissioris of 
greatest inremit), should not fall within scliool grotrnds. ’’ 

“The report recoiriiTieids “a register of occuputionally exposed workers be 
established and tlmt cancer rbks and niortulity shotild be examined to detmniine 
diether there ure any harrr~firl e$ec&. If 

(IEGMF’, 2000) 
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SI'II. Food and Divg -Administration (13 FD-A) 

The Food aid D i q  Administration aiinou~iced on l l x c h  33. 3007 it is contracting with 

tlie Xational Xcadeniy of Science to conduct a synposi~im and issue a report on 

additional research needs related to possible health effects associated n-it11 esyosme to 

radio fiequeiicy energy similar to those emitted by wireless coniniunication devices. The 

National Academy of Sciences will organize an open meeting of national and 

international experts to discuss the research conducted to date, hiowledge gaps, and 

additional research needed to fill those gaps. The workshop will consider the scientific 

literature and ongoing research from an international perspective in order to avoid 

duplication, and in recognition of the international nature of the scientific community and 

of the wireless industry. 

Funding for the project will come fiom a Cooperative Research and Development 

Agreement (CRADA) between the Food and Dnig Administration's Center for Devices 

and Radiological Health and the Cellular Telecommunications and Internet Association 

(CTIA). http : //imvw. fda . g ov/cellpliones/index .litnil 

XVIZI. National Institutes for Health - National ToxicoIogy Program 

The National Toxicology Program (NTP) is a part of the National Institute for 

Environmental Health Sciences, National Institutes for Health. Pnblic and agency 

comment has been solicited on whether to add radiofiequency radiation to its list of 

substances to be tested by NTP as carcinogens. In February 2000 the FDA inade a 

reconunendation to tlie NPT uirging that RF be tested for carcinogenicity 

(www.fda.gov.us). The reconunendation is based in part on written testimony stating: 

'' Animal e.ryerirzrmts are ciuciul because nieaningfkl data will not be mailable 
from epidenziological shldies for many years due io the long Iatency period 
behveen expostire to a carcinogen and the diagnosis of a tumor. 

"i7ier.e is ciiveiiily iiisuflcieni scient$c basis for. conclm?ing either rhut wireless 
coiririrtinication technologies use safe or ihui thevpose u risk io ??rillions of 
ziseix " 

25 



In March of 2003; the National Tosicology P1-oprani issued a Fact Sliest regarding its 

toxicology and carcinogenicity testing of radiofrequ~icy;/micro~~~a~e radiation. These 

studies will evaluate radiofiequency radiation in the cellular frequencies. 

“The existing exyoszise guidelines use bused on protection fiorn uarte injznyfionr 
tl~ernial eflects of RF exposure. Cziirent d m  use inszi@cient to drcnv definitive 
conclusions concerning the adeqtmcy of tlzese guidelines to be protective aguinst 
m y  non-rliernial eflkcts of chronic exposures. ‘ I  

XIX. US Food and Drug Administration 

In February of 2000, Russell D. Owen, Chief of the Radiation Biology Branch of the 

Center for Devices and Radiological Health, US Food and Dnig Adininistration (FDA) 

commented that there is: 

“amently insiificient scientijk busis for concluding ivlzether  visel less 
comnitinication techno Zogies pose any health risk. ’’ 

“Little is JMoivn about the possible Izeultli effects of repeated or long-term 
expostires to low level RF of the sort emitted by s d l  devices. ’’ 

“Sortie aniiiial studies suggest the possibility for sticli loiv-level apostires to 
iizmeuse the sisk of cunc et.... ’’ 

Dr. Owen’s coimnents are directed to users of cell phones, but the same questions are 

pertitlent for long-term W exposure to radiofrequency radiation for the larger broadcast 

transmissions of television, radio and wireless communications (Epidemiology Vol. 1, 

No. 2 March 2000 Commentary). The Food and Drug Administration signed an 

agreement (CRADA agreement) to provide fimding for immediate research into RF 

health effects, to be fiirided by the Cellular Telephone Industry of Anierica. The FDA no 

longer assures the safety ofusers. No completion date has been set. 

XX. National Academy of S cieiices - National Research Council 



.An Assessnieiit of Kon-Lethal \Yeapons Science and Technolo@!- by tlie Kava1 Studies 

Board. Division of En,oineerin,o and Physical S cieiices (Kational Acadeiiiies Press (2002) 

has produced a repoit that confiims tlie existence of noli-thermal bioeffects fi-om 

in forination transmitted by radiofiequency radiation at low intensities that cannot act by 

tissue heating (prepublication copy: page 2-13). 

In this report, the section on Directed-Energy Noli-Lethal Weapons it states that: 

“77iefirst radiofiequency non-lethal weapons, EWIDS, is based on a biophysical 
susceptibility known empirically for decades. A4ose in-depth Jwultli effects studies wese 
launched only gter the decision was made to develop that capability us a ~vec~pon. 2?ie 
heating action of RFsignals is well understood and cun be the basis for several 
additionul directed-energy weapons. Leapaliead non-lethal iveupons teclinolo,aies will 
probablv be bused on more subtle humunAtF interactions in which the simul information 
within the RF emosure causes un effect o t k s  than siimdv heating: for aanple,  sttin, 
seizure, startle and decreased spoiitaneotis activity. Recent developnients in tlie 
technology are leadmg to ultrmvidebuiid veiy high peakpoives and ultsashort signul 
capabilities, suggesting the the phase space to be explored for subtle, tiyet potentiully 
efletive non-thermal biophysical susceptibilities is vcrst. Advances will reqrrise u 
dedicated eflort to identi@ useful susceptibilities. ” 

Page 2-13 of the prepublication repoit (emphasis added) 

This admission by the Naval Studies Board confinis several critical issues with respect 

to non-thermal or low-intensity RF exposures. First, it confiiiiis the existence of 

bioeffects from non-thermal exposure levels of RF. Second, it identifies that some of 

these non-thermal effects can be weaponized with bioeffects that are incontrovertibly 

adverse to health (stun, seizure, startle, decreased spontaneous activity). Third, it 

confnins that there has been knowledge for decades about the susceptibility of huinan 

beings to non-thermal levels of RF exposure. Fourth, it provides confirmation of the 

concept that radiofiequency interacts with humans based on the RF infornlation content 

(signal information) rather than heating, so it can occur at subtle enersy levels, not at 

high levels associated with tissue heating. Finally, the report indicates that a dedicated 

scientific research effort is needed to really understand and refme non-thermal RF as a 

weapon; but it is promising enough for continued federal fiindiig. 



551. The IEEE (1-nited States) 

IEEE ICES S CC-38 SC-I  Suibconiinittee (Radiofi-equenc); S1icronm-e Radiation) 

Members of the ICES SCC-28 SC-4 coininittee presented their views and justifications in 

a Suppleinelit to tlie Bioelectroma,onetics Jouiiial (2003). It offers a window into the 

thiilkitig that coiitinues to support tlieiinal-only risks: and on which the cuueiit United 

States IEEE reconmendations h a ~ e  been made. The United States Federal 

Conirnunications Commission (FCC) has historically based its federally-mandated public 

and occupational exposure standards on the recoininendations of the IEEE. 

Radiofi-equency/Microwave Radiation 

IEEE’s original biological benchnark for setting human exposure standards (on which 

most contemporary human standards are based) is disruption of food-motivated learned 

behavior in subject animals. For RF, it was based on short, high intensity RF exposures 

that were sufficient to result in clianges in animal behavior. 

“TJie biological endpoint on ivhicli most conteirporaty standurds are bused is 
disruption of food- nzotivated leamed beliavior in subject uniinuls. The tl?reskold 
SAR for beliavioral disruption Itus been found to reliubb occur between 3 and 9 
Wkg ucross u ntmber of aninzal species undfiequaicies; a ivliole-body average 
SAR of 4 Wkg is considered tlie tliresliold below wliicli ucherse effects wotrld not 
be espected. To ensure a margin of safety, the tlireshold SAR is reduced by u sdety 
factor of 10 and50 to yield basic restrictions of 0.4 Whg and 0.08 W/kg for 
exposures in controlled (occupational) and uncontrolled Ip~iblic) environiiieiits, 
respectively. ’’ (Osepcliuk und Petersen, 2003). 

The development of public exposure standards for RF is thus based on acute, but not 

chronic exposures, fails to take into account intermittent exposures, fails to consider 

special impacts of pulsed RJ? and ELF-modulated RF, and fails to take into account 

bioeffects fiom long-term, low-intensity exposures that may lead to adverse health 

impacts over time. 



3x11. BENS Supplenient 6 (Joumal of the Bioelectroiliaglletics Society) 

BENS Supplement 6 was prepared in support of tliz IEEE SC-I  committee RF 

recoiiiiiietidations. In explaining and defending revised reconinmidations on RF limits 

contained n-itliin (2.95.1. some key members took out space in Bioelectroma~iietics (the 

Journal of the Bioelectromagnetic Society) to present papers ostensibly Justi@ing a 

rela-xation of the existing IEEE RF standards, rather than making the standards more 

conservative to reflect the emerging scientific evidence for both bioeffects and adverse 

health impacts. 

Several clues are contained in the BEMS Supplement 6 to understand how the SC-4 IEEE 

C.95 revision worlung group and the ICES could arrive at a decision to not to reconmend 

tighter limits on FW exposure. Not one but two definitions of “adverse effect” are 

described, one by Osepchuk/Petersen (2003) and another by the working group itself 

(D’Andrea et al, 2003). Both set a very high bar for demonstration of proof, and both are 

ignored in the final recommendations by the SC-4 Subcommittee. 

Second, many of the findings presented in the papers by individual authors in the BEMS 

Supplement 6 do report that RF exposures are linked to bioeffects and to adverse effects; 

but these findings are evidently ignored or dismissed by the SC-4 Subcommittee, ICES 

and by the eventual adoption of these recommendations by the full IEEE membership (in 

2006). Even with a very high bar of evidence set by the SC-4 Subcoinniittee (and two 

somewhat conflicting definitions of adverse effect against which all scientific papers 

were reviewed and analyzed); there is clear sign that the “deal was done’ regardless of 

even some of the key Subconunittee member findings reporting such effects at exposure 

levels below the existing limits.” sidebar 

The SC-4 Subcommittee has developed a new and highly limited definition on RF 
effects, adverse effects and hazards that is counter to the WHO Constitution Principle on 

Health. The definition as presented by D’Andrea et al(2003, page S 138) is based on the 

S C-4 IEEE C.95 revision working group definition of adverse effect: 



.‘-&I cidi*esse effect is u Biologicctl effect cl~ni~ctctei~tet? BJ.  ci Acir-ri~fiii clictiige in  heaitli. 
For ercinple. sirch clictriges cull iriclude or-gonic diseuse. iniycrisecl r~ier~tol~fiir~crioii. 
bel! avio sal Cris-fi 11 icrion. redl i ced lo I g=et*ic.. 01 id de fict i1.e o 1‘ de fic ier it sepi.oclrict io I I .  

.dcii:sse efects do iiot include: bioiogiccii efecty I I  irhout detriiirentul I ~ u l r l i  efect. 
clianga in sribjective.feeIi1igs of well-being thnr are a ra ult of arixie~. ciboirt RF effects 
01‘ iiipact~ of RF iilfj*u.striictire that are ~ io t  reluted fo RF eiirissions. 01‘ iridirect efects 
caused by electroniugnetic interjbeiice with electronic devices. d n adverse eflecty 
exposure level is the condition 01‘ set of conditions under- which U I I  electik, iiicigietic 01’ 
efectroniu~ietic f i a  has an adverse efect. ’’ 

Further, the working group extended its definition to include that of Michaelsoii and L h  

(1987) which states: 

“rfaii effect is of such an intense nature that it coniproniises the individiial s ubility to 
function properly or overcomes the recovery capability of the individual, then the ‘efect ’ 
may be considered a Iimard In any discussion of the potential for ‘biological effects ’ 
frorii aposure to electrornu,onetic energies we must filst determine whether any ‘effect’ 
can be shown; aim’ then determine whether such an observed ‘eflect ’ is Iiuzardozis. 

The definition of adverse effect according to Osepchuk and Petersen (2003) reported in 

the same BEMS Supplement 6 is: 

“An adverse biological response is considered any bioclzem icul cliunge, jiinctional 
i?ipainiient, or pathological lesion thut could impair perfoiwanlnce and r-educe the ability 
of an organism to respond to additional challenge. Achrerse biological responses should 
be distinguishedJj.olll biological raponses in general, djicii could be acluptive or 
coi?pazsatoiy* Izarnfirl, or beneficial. ‘‘ 

In contrast, the World Health Organization draft framework has accepted definitions of 
bioeffect, adverse health effect aid hazard (WHO EMF Propmi Framework for 
Developing EMF Standards, Draft, October 2003). These defiriitions are not subject to 
the whin1 of organizations preparing public exposure standard recomnmeiidations. The 
WHO defitiition states that: 

“(A)mioyance or discomforts caused by EMF exposure may not be pathological per se, 
but, if substantiated, can affect the physical and mental well-being of a person and the 
resultant effect may be considered as an adverse health effect. A health effect is thus 
defined as a biological effect that is detrimental to health or well-being. According to the 
WHO Constitution, health is a state of complete physical, mental, atid social well-being 
and iiot nierely the absence of disease or infmnity.” 

The SC-4 defitiitioiis require proof that RF has caused organic disease or other cited 
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effects tliat qualifj;. The burden of proof is ultimately shifted to the public. that bears the 

burden of unacknon-ledsed liealtli effects and diszases. where the only remedy is proof of 

illness over a large population of affected individuals. over a significant amount of time. 

and fnially, delays until revisions of the standards can be impleinented. The results of 

studies and reviews in the BEXIS Supplement 6 already ackion-ledg e the existence of 

bioeffects and adverse effects that occur at noti-thermal exposure levels (below cui-rent 

FCC and ICNIRP standards that are supposedly protective of public health. However; 

they go on to ignore their own fmdings, and posit in advance that adverse effects seen 

today will, even with chronic exposure, not conclusively reveal disease or dysfiuiction 

tomorrow at exposure levels below the existing standards. 

Sidebar: Ouotes from BEMS Supplement 6 

a) Studies and reviews where bioeffects likely to lead to adverse health 
effects with chronic exposure are reported; 
b) adverse effects which are already documented; 
c) studies where non-thermal RF effects are reported and unexplained; 
d) effects are occurring below current exposure limits, and 
e) conchisions by authors they cannot draw conclusions about hazards to 
human health 

These quotes appear in articles presented by the E E E  SC-4 Subcoimnittee in BEMS 

Supplement 6.  Despite these acknowledged gaps in information, lack of consistency in 

studies, abundant contlicting evidence documenting lorn level RF effects that can 

resulting serious adverse health impacts (DNA damage, cognitive impairment, 

neurological deficits, cancer, etc), and other clear instances of denial of ability to predict 

human health outcomes, the EEE SC-4 Subconunittee has proposed reconinlendations to 

relax the existing limits. 
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SSIII.  Proceedings of the XATO Ad\-anced Research \l-orkshop - ~Iechaitis~iis of 
the Biological Effect on Extra High Power Pulses (EHPP) and 
I T E S  CQAVHO/ICP,IB S em ina r ‘‘31oIccu la r and C ellu la r Mech ai1 ir 111s of 
Biological Effects of EMF” held March 2005, Yere~an, Aiiitenia. 

The proceedhigs conclude that ?lie antlion ugreecl i t 3 1 1  one niciiri concIiisioiij*oiii these 

iiieeting(s): that in t1iefiitiii.e ir.oskdir.io’e haiworTirarion of stutidur*ds lime to be based 011 

biologicul r*esponses, rather tlmi comptrred vctlties”. The authors included 47 scientists. 

engineers, physicians and policy makers froin 2 1 countries froin Europe, North and South 

America, aid Asia. 

“The ICNIXP Guidelines for radiofieqtienq electrontagnetic Etuposure ure based 
only on tliemial efects, and completely neglects the possibility of noli-tliernzaf 
efect. ” 

“Tlie gtlidelines of the IntemutionuI Conmiission OM Non-Ionizing Radiation 
Protection (ICNIW) spec@ the qtrantutive charucteristics of ELVF used to specifi 
the basic restrictions are asryent density, specijk absorption rate (SAR) and 
poiver density, i.e., the energetic churacterirtics of EA&? However, aperiniental 
data on energy-dependency of biological effects by EMF lime shown that the SAR 
approach, very often, neither adequately describes or apluins the real vuliie of 
EMF-induced biological efects on cells and orgunism, for at Ieust hvo reasons: 
a) the non-linear character of EMF-induced bioeffects due to the mistence of 
aizplitude, fieytiency and ‘exposisre time-windows ’ and 6) EMF-induced 
bioeffects s i,anijkuntly depend on pliysical and cliemical composition of the 
szir~otinding medim. ” (Preface pages XI - XIII). 
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III. EXPERT RESEARCH GROUP AND PHYSICLQIS’ADVISORIES (2007 - 2012) 

Amesican A cadeitzv of Emkonitientul Medicine Statement 

In a landmark statement adopted early 2012, the American Academy of Medicine (AAEM) signaled 

it’s opposition to the California Public Utilities Commission proposal to install wireless utility 

meters in California that create new sources of elevated radiofiequency radiation wherever 

buildings have electrical meters (22 and Appendix C) . The letter stated: 

“The American Academy of Ensiromnental Medicine opposes the installation of rr+reless :part  
meters’ in hoines and schools based on a scientific assessment ofthe current medical literature 
(se$eences asailable on request). Chronic exposure to wireless radioJi.equency radiation is a 
preventable envimnniental hazard that is sti@cientljr well-doczmzented to irurrunt immediate 
preventative public health action I’ 

. .  
T-v of was fixmkd in 1965. and is an international 

association of physicians and otha professionals interested in the clinical aspects of humans and 

their environment. The Academy is interested in expanding the knowledge of interactions between 

human individuals and their environment, as these may be demonstrated to be reflected in their total 

health. The AAEM provides research and education in the recognition, treatment and prevention of 

illnesses induced by exposures to biological and chemical agents encountered in air, food and water. 

This represents the first national physician’s group to look in-depth at wireless health risks; and to 

advise the public and decision-makers about preventative public health actions that are necessary. 

The AAEM based its opinion in part on the established scientific evidence, and on the recent 

classification by the WHO International Agency for Research on Cancer (LARC) that 

radiofi-equency radiation, like ELF-EMF is a Group 2B Possible Human Carcinogen. The rationale 

for widespread public exposure to a new source of radiofi-equency radiation in every - home and 

classroom, after being designated a Possible Human Carcinogen, is clearly unacceptable &om a 

medical and public health standpoint. The full text of the letter is Appendix A. 
P 

* 



In 2002 inore tlian 1000 physicians signed the “Freibui-g .Appeal” (23). It n-as translated into maiq- 

languages. As many as 36.000 people fiom all ova- the world support its naming about the dangers 

of wireless coii~iii~itiicatioa. Ten yews later: in October 2012 t k  ‘Intmiatioual Doctors ’ Appeal 

2012’ was published (24). 

“As phpiciaiis aid scientists, ire herebj. call on oiii. colleagues aiid the wider global coniiiitinit?; to slipport 
us ivith their signature iii our fight for the protection of 1 fe.  Howerei; ire also appeal to rhe politicians to 
ensure that the people areprotected by tlie folloiting precaiitionaiy iiieaszii-es, ithich also include 
jiindamental hu limn sights: 

Protect the inviolability of the home by nrinirrriziiig radio-j-equency mposlire lerels, which 
penetmte through the itails of one5 OIW home. 

Considerably I O N * ~ Y  radio-fieq uency radiation e.xposzires as we1 I as exposure Iiiitits to a level 
that reliably protects hiiiiians and uatiire fjvni adverse biological eflects of electi-onmgnetic 
fields. 

Convevt devicedtransiititters that tmnsniit continzroirsly (e.g. cordless phones, wireless 
Intwnetaccess (Wi-Fg, and wireless meters) to technologies that only snit radio-jkqriency 
radiation on demand ithen being used. 

Cliildi~n and adolescents need special piotection: Childmi below the age of 8 should not use 
cell phones and cordless phones; children mid adolescents betitsen the ages 8 and I6  should 
not use cell phones or only use thew in the case of mi eineigency. 

A tfach clearly visible warning labels and safity guidelines for lowering the radiation aposiire 
oil cell phones and other wireless devices, including instnrction nzaniials. A H  iiiportant 
rerizinder: Try not to carry a cell phone right next to your body irlieii it is t i imed on. 

Identi& and clearly mark protected zones for e1ectrohyperaensifit.e people; establisiz public 
areas without wireless access or coverage, especially on public transport, siiiiilar to smoke-pee 
areas for nonswokers. 

Proontote the development of conzmiiiiicafion technologies and electricity use that is inore 
compatible with health. Prefw wired solritiois for honie use and public facilities. Expand 
fiberoptic networks as the fotindation of a iiiodesii, sustainable, aiidperfoi7rzaiice-based 
technology that meets the mer-iricreasing deinand for highs. data transnission rates. 

Proyide gors.nnteiztjiind~i~gfor. indiis fiy-iiidepeiideilt reseatr h and edircatioii that do not 
disiniss strong scientific and iiiedical firrdings ofpotential risks, but rather w r k  to clarzfi those 
risks. 

We also call on p i  as an iiidiiidual: PiEfer wired coiiiriitiiiication technologies. Iifonit yowselfandpass 
this infomiation on to j*ozii* farnib: iieighbory, fiieiids, mid politicians. You can iizake a diflerence bj* sharing 
ii$orviation aid iitakingpi.ecautional?, clioices YO that rhe protection of htinian heulth and the eiirironinent is 
not le$ to and Iiniited by coimiei.cial interests. 

The American Academy of Pediatrics ( A M ) ,  a non-pro fit professional organization of 60,000 

yiiiiiary cafe pediatricians; pediatric iiiedical subspecialists. and pediatric surgical specialists in tlie 



United States dedicated to the health. safet~- aiid well-being of infants. childrzn. adolescents. and 

young adults strongly supports the proposal for a foniial inquii? into radiation standards for cell 

phones and otlier nireless products. The Academy encourages tlie Federal Coiimiuiiications 

Coiiiiiiissioti (FCC) to vote to iiiose foil\-ard with it's proposed inquiry into tlie adequacy of the 

existiiq FCC public safety limits (25 and Appendix D) 

"The FCC has iior assessed the srandai*dfoi. celiphone 1-adiatioii since 1996. Accoi*ding ro 
indusrry groips, approxiiiiatel~ 44 inillion people had inobile phones 1the11 the starrdarcj was ser; 
today, there ai8 more than 300 millioii mobile phones in use in the L'nited Statex Wliile rhe 
preralence of wireless phones and other devices has skyrocketed, tlie behmiors around cell plioiie 
uses have changed as well. The ntiinber of mobile phone calls pel. daj the length of each cell phone 
call, and the anzoiint of time people use mobile phones has increased, irhile cell phone and isireless 
technology has undergone si1 bstantial changes. Many inore people, especially adolescents mid 
p i n g  adults, now use cell phones as their only phone line and they begin using wireless phones at 
irtiicli youngei- ages. I' 

"The AAP believes the inqitiiy to reassess tlie radiatioii standard presents an opportunity to 
review its impacts on childi-en 's heulrh and ttell-being. In the past, szich standards have generally 
been based on the inzpact of exposure on an adult male. Children, however, are not little adults and 
are disproportionately iiiipacted by all eiivironinental aposures, iiicluding cell phone radiation. In 
fact, according to IARC, when tised by children, the aserage RF energy deposition is two tinzes 
higher in the brain and 10 times higher in the bone inawow of the skztil, compared with mobile 
phone use by adults. While the Acadeniy appreciates that the FCC is considering inrestigating 
trhether the emission standards should be diflerent for devices priinarily tised by children, it is 
essential that any new standardfor cell phones or other wireless devices be based on protecting the 
youngest and most tulnei.abiepopulations to ensure they are safeguarded throtighoiit their 
lifefinzes. 'I 

"Finally, in reviewing the SAR standard, the FCC has the opporttmity to highlight the 
inpoimiice of limiting iiiedia use among children. The Academy ~ ~ a s ~ t i l ~ d p o ~ e ~ t i a ~ l ~ ~  negative 
effects and no kiioitnpositive efects of media use by children tinder the age of hso, including 
television, conlputers, cell phoiies;, and other handheld wireless devices. In addition, studies 
consistently show that older children and adolescents utilize media at incredibly high rates, which 
potentially contribii fes to obesity and other heulth and dmelopnzental risks. In rmiewing the SAR 
limit, the FCC has the opportunity to iniprove the health of our nation by highlighting the 
iiilportance of linziting screen time and iiredia use for children and adolescents. " 

N. LOCAL AND NATIONAL COUNTRY ACTIONS (2007 - 2012) 

Cih, of Brussels 

The order of 1 March 2007 on the protection of the enviroiimeiit against the potentially hamifi~l 

effects and iiuisances caused by noli-ionizing radiation, established a new regional framework 

legislation. Installations emitting electroiiiqnetic radiation in the Brussels-Capital Region need 

aiviroiuiiental permits to be issued by Biiissels Eiiviroiiinelit (26). The ordinance defines a standard 

of 3 V/m (also - 24 niW/iii2 - 2.4 yW/ciii2) is not exceeded by the transmitting mobile plioiie 

antelmas. Coinpliance with this standard is applied since 14 kIarch 2009. 



1. Iiin-odiicrioii qf die peiwir appiicarioii 
The applicarioii of  the eiii*ii*oiiiiieiit yei~iiir is i?in.ocliiced bj. rlie opeimor. qfriie uiiteiwa TO Briissels 
Eiisii.oiinieiir iiicludes a recliiiicai dossier. coiitaiiiiiigplaiis.fi.oiii a siiiiiilarioii of rhe electi.oiuug?ieric 
fieid iii a radius of iuj7ueiice of ,700 iiietei'sfioiii the traiisiiiiniiig- aiireiiiia. 
This siiriularioii rakes iiito accoiiiir rlie tecliiiicai cliai-ncrerisrics o.ftlie aiireiiiiu arid the swrou?idi?ig 
em%-oiiirieiu (pi-eseiice of buildings ...). It aiiiis to eiiswe that 2 . 5 O 6  of rlie 3 Vim staidai-d (also -. 23 
tnW/nP - 2.4 pW/an2) [given as power density = 1.5 V - 6 i11WhP - 0.6 plV.'/cm2/m] is iiot 
exceeded in aiy place accessible to the public. 

2. Site visit arid resiew of the record 
A Bi-iissels Envimnnient agent review the applicatiorz and conducts a site visit to see iftlie 
simiilatioiz is correct aizd if the environineiital sitiiatioiz close to the antenna described in the 
applicatioii file con-esponds reality given. If this is the case, the file is szibiiiitied to public inquiry 

The application is submitted to a 15 days public inquiy to notihyoii andallowyoii to gise your 
opinion. Public inquiry was annotimed by red posters iisllal afhed near the place of the antenna 
location. Any citizen caii go to iiziiizicipal semices concerned to take note of the case. 

The enviiniirnei&d peiniit is qanted or refiised by Brussels Environuient. This license ensures that 
all nzeasures for safety and protection of the em*ironi?ient and resideiits are provided." 

3. Public Inqiiiiy 

4. Decision 

Principality of L iechtenstein 

In 2008 in the Principality of Liechtenstein a new environmental law came into effect including 

regulations and legal limits for cellular transmitters (28). The complete text for article 3 1 and 34 is 

c oiven below. Article 3 1 defines locations with sensitive use where site specific limits have to be 

applied. However article 34, paragraph 4 (0.6 Vlm limit) had been repealed in 2009 after business 

associations had initiated a national referendum (29). 

Article 31 - Places of Sensitnv Use 
Regarded asplaces of sensitise use: 
a) rooix~ in btddiiigs where people stay regularly oyer a long period; 
b) playgmiinds and rest places of scliools, kiiideigartens and nur:soy schools operated by the 

pi1 blic; 
e) fLsed outdoor workplaces where woi-k-related to flze scnlie person is sliotm during iliore than 800 

hours a yeai: Including, iri particirlar fived sales stands atid Jobs atpeimanentb installed 
eq uipnzent, but not outside areas of restaurunts and constnrction sites; 

d) those areas of tindeveloped land in consti-itctioiz zones on irhich uses arepamitted b?; letters a 
aizd b. 

Arficle 34 frarrsrr~ifte~s for celliilar and wireless local loops 
Site specific liniits 
1) For. traiisiiiitress of iiiobile cellrrlar netu.orks mid timsniitrei's for wii-eless local loops ir.irll a 

rota1 efecrive i*udiaredpoiwr of at least 6- it'atrs, the sire specific limits uiirlet. paragraph 2 arid 4 
apply Tliq. do nor app!v foi- radio reiay q.sreiiis. the itPeless nerltdi seciii'i<i' 'Ipol~roni" a i d  
otliei. radio iiehsOl.f;s of seciisiq. a i d  resctie oigaiiizarioix 

3) The sire specific liiiiir fos the efecrire i.alue (sins) of die elecn.ic~el~lsn.eiigrli is: 
a) jbi. in srallarioiis n*aiisiiiirriiig e.vclrisii.elj. in rliefi.eqtrelq. mnge of 900 Jill..: 4.0 Vlm (also = 



IruIv - Atitonon~ot~s Province ofBoIzuno - South Two1 (2009) 

In a Decree datedApril29,2009, the governor of the Autonomous Province Bolzano issued 

Regulation No. 24 concerning teleconiniunications infrastructure. In the autonomous province of 

Bolzano radio- and cellular transmitter sites have to be operated that take health aspects into 

account (30,3 1). In practice e.8. radio transmitters had been aggregated on tall mast sites preferably 

outside residential xeas on mountains. The population exposure from cellular antenna sites is 

calculated with help of predictive software and the best possible sites are evaluated. Each site has to 

be approved by a communications commission. The national limit for the suni of all RF sources in 

Italy is 6 V/ni (also - 100 mW/ni2 - 10 pW/cm2). In the autonomous provimce ofBolzano the 

competent authority - State Agency for Environment - negotiates each cellular site with the 

relevant operator(s) in order to achieve a site specific exposure of 3 V/m (also - 24 niW/m2 - 2.4 

pW/cm2) and lower (32). 

In December 2010 the document “Aspects of the current health assessment of mobile 

communications - Recommendation of the Supreme Health Council” was published (33). Some of 

the recommendations are listed below. 

“... Radio equQittent, irhich leads to aprolonged enpostire ofpeople should be set up using a 
precazitionury target vuliie, sii?ce long-tertii efecrs can not be excluded idth stfjcient certuiiity. 
This target raltie slzoulcl be set for. high$eqtiency efects at least a factor. of 100 below the limit for 
tliepoiw deensity of the UNORM E 8850 (rtote by the aiithor: siiiiilar to ICNIRP 1998). In additiot?, 
legal nieaszrres shoiilrl be tukeii, rliat 
a) iii  case that ~urious eiecri-oniug?ieric fields acring siitnilraneoirsll;. all I.elei.aiztfr.eqzie}icies of 
d@erent einitters are not TO e.weecl the liiizits and 
b) operators are eiicowaged ro 1,iiiiiiiiize exposure fi-oiii elecrroniagnetic Jieldy well below rile limit 
i.aliies diii*ingplaiiiiing aiicl opelation. ” 



Kine specific recoiiiilieudatiolis n-ere giT-eii by tlic Austiian Supreiiie Health Council: 

1. 

3. Keep culls sliort. 

3. Iii sitriutioiis ithere ~ ' 0 1 1  call choose ben\.eeii mobile uiicI.fi-~ecl-liiie, rise the Iunclline. 

4. Make calls iii the car as little aspossible. 

5. With GSM (2  Gj phones, Itnit a little time diile connecting, before j . 0 ~  ?-ut2 the phone to ).our* head. 

E.xposure by UMTS (3 G) itlobile phones is usually nuicli lowe?: Make sure to set the coiziiection in 

imlt i-band- mobi 1 es yizfirab ly via UhTS (3 Gj 

"lfyossible. do iior cull. dreii die i-eceprioii zspooi: 

6. Use headsets or .speakerphones. 

7. When buying a cell phone miridlow SAR values. 

8. Wear the mobile not diivctly OIZ the body 

9. Send an SMS instead of callirig. " 

France (2010) 

In 2010 in France the Environmental Law some regulations colicenling EMF issues liad been 

supplemented (34,35). Some excerpts are given below: 

Article 183 

b Wireless terminals that are intended to be comected with a public teleplmie network may not be 
placed on the niarket without additional quipnient, which allows to h i t  the exposure of the head 
during coimmicution. 

b The Higher Audiovisual Coilmil shall ensure that the daelopnzent of the sector of audiovisual 
contiiiunicatioiz goes along with an increased level ofprotection of the entironnient and the health of 
the populatiox 

a A n y  advertising, about ithat aid wliatsoeva; with the diiact aiw to pioinote the sale, the provision or 
the m e  of a mobile phone by clzildrw under 14 is prohibited. 

b Thepayinait orpee circulation of goods which contain a radio eqiripnient and their use is 
spec fieally designedfor children wider six may be banned by decree of the Minister of Health, in 
order to avoid escessive exposure of children. 

4 IndiiVdiials who are respomible for the transport of electrical eneqy have to ca1-t-y out a regular 
coiztrol of the elect7-onzagnetic~elds, irhich ate iiidiiced by power lines. The result of these 
nieasureiiienfs is to repot? annually to the French Agency for Sanitary Safety of envirooiinient aiid 
laboi; ichich itill publish them. 

e In kiiideigusten @e-), in rhe pt.iiiiui?; schools aid iii secondary scliools (secoiidui?? the iise of a 
mobile piione is prohibited bjl a stndent diiring the entire lesson aiid at the designateclylaces given 
ill rlze itowe i d e x  

Article I S 4  

For CI~IJ. iiiobile relepiioiie that is oflel-ed for sale [in Fi.ance], rlie specific absorption rate is legible 
aiid iii Fseiicii. It i i i i i s ~  also pi*oi.icle a i-ecoiiiiizei?duriori foi. the iise of aclditionul eqiiipii?eiit9 LIJ. weans 



In 201 2 the Austrian Medical Association published the .’Guideline of tlie Austi-ian Nedical 

Association for the diagnosis a id  treatiiient of EMF-related health problems and illnesses (EMF 

syndroiiie)”(36). The guideline is reconiniended to doctors of all disciplines in Austria. The 

guideline says in part: 

“These has been a sharp rise in tinspecijk, ojen stress-associated health problems that increasingly 
present physicians with the challenge of complex cliferential diagnosis. A came that has been 
accorded little attention sofar is increasing electrosizog expostwe at home, at work and during 
leisure activities, occurring in addition to clzronic stress in personal and working l i f .  It correlates 
with an overall situation of chronic spess that can lead to burnout. 

How can physicians respond to this dmelopnient? 

The Austrian Medical Association has developed a guideline f o r -  difei-entia1 diagnosis and potential 
ti-eatnzent of tinspecijk spas-related health problems associated with electrosuog. Its core eleitient 
is a patient questionnaire consisting of a general assessment of stress sjinptoiizs and a specific 
assessment of electrosnzog expomre. The guideline is intended as an aid in diagnosing and treating 
EMF-related health probl ems. ” 

Key elements of the guideline am: 

1. 

2. 

3. 

4. 

5. 

6. 

History of health problems and EAG exposwe 

Exanzinution and Jndings 

Measurement of EMF e-xposure 

Preyention or reduction ofEMF mposwe 

Diagnosis 

Treatwent 

Russian National Cormif fee on Non-Ionizing Rudiation (2011 und 2012) 

On March 3, 201 1 the Russian National Conirnitee on Non-Ionizhig Radiation Protection approved 

the “Resolution: Electromagnetic Fields fi-om Mobile Phones: Health Effects on Children and 

Teenagers” (37 and Appendix E). Parts of the resolution are given below. 

“The Resolurion ayolyed@onz scientiJic stateiirents adopted ly RNCNIRP in 2001, 2004, 2007, 2008 
and 2009, taliing into account conreiiipor-an’ i*iew ~ i i d  actiiul scientific data. The Resoltitioil 
represents a vienpoiiit of the pmfesrioirui scieiitifk comvncnitl. und is itieaiit .for public 
disseaiiiiutioq for. the conswier.s of the iirobile telecoiiriiirriiicatioii.~ senices, os well CIS .for. the 
1egisIarii.e and exec titiye aurliorities N ~ O  dmelop aid iiizpleiiieiit Irealrh yr*orectio?r, ei?i.ii.oiiiiienrul, 

co imunic arioii. scientijc ai1c1 sufetj- polic ies. ’ I  



In 2012. the RCKIRP issued an update to this Resolutionr callllig on all countries to halt the use of 

\\-ireless technologies in tlie school classrooms, a id  to niove quickly to replace wireless n-it11 wired 

internet and teaching technologies (3 8 and Appendis F). 

V. INTERNATIONAL HEALTH AGENCY ACTION 

WHO Iiiteniutionul ilgeixv for Resewch On Ccrncer - Fo?*iiiul Clussificution (2011) 

On May 3 1,2011 the WHOflnteniational Agency for Research on Cancer (IARC) classified 

radiofiequency electroinagnetic fields as possibly carcinogenic to huinans (Group 2B), based on an 

increased risk for glioma, a malignant type of brain cancer, associated with wireless phone use (39, 

40). 

A group of 30 researchers, scientists and medical doctors were invited to participate in an 

assessment of the scientific literature on radiofrequency radiation carcinogenicity in Lyon, France. 

Under the auspices of IARC, this IARC Monograph Working Group on RFR conducted a 

comprehensive scientific assessment of RF studies and determined: 

‘Iln view of the liinited evidence in lminans aid in experiiizen tal anintals, the Working Groilp 
classified RF- EMF as “possibly curcinogerzic to hiinians” (Group 2B). This a.uliiation iias 
srrpporled by a large nmjoi.ity of FVorkii?g Group nzenibers. 

“The work in,^ Group concluded that the (Iiiterphone Final Report) findings 
could not be dismissed as refleering bias alone, and that a caiisul iriterpretution 
between mobile phoue RF-EMF e=cposure and glioiiza is possible. A siiizil ar cone1 zuioi? was d r a m  
fiom these hc‘o studies for acoiistic neiiromu, although tlie case nziinbers were substantially smaller 
than for glioiiza. ” 

It is important to recognize that the IARC FW Working Group did not find the evidence insufficient 

to classify (Group 3) or not a carcinogen (Group 4). Both of these possible outcomes to the 

scientific assessment could have rendered a substantially weaker conclusion. Where there has been 

the necessity of a virtual scientific paradigm shift to accommodate ANY consideration of both ELF- 

Eh4F and RFR to the status where legitimate scientific attention is achieved is a notable 

achievement. There is a very high bar set to show that non-chemical carcinogens warrant IARC 

carcinogenicity evaluation - it greatly exceeds that necessary for chemicals and other toxins. 

The WHO press release No” 208 states 

“The L4 RC Moiiogiaph Woi~l~iig Group discrissed the possibilin. tlzar tliese e.iposur.es iiiight iiidiice 
loiig-remi lieulrh efecrs, in pai.ricular ail increased risk.for caiicei: This hus i.ela-anceLfoi* public 
Iiealrli, pai.ricr~lai.l?.~foi. ii5ei.s of iiiobile ylioires. as rlie iuiiiiber of users i s  large aiidgimt.iiig. 
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I. IKTRODU CTIOS 

In public health and environment a1 policy-making: asking the right questions is a 

highly evolved art form. It is necessary to periodically look for ‘not-so-eai~~i,-noic 

it;u?*nings ’ from new science and medical information. At sonie point it becomes ‘old 

I?C?IVS ’ in the real-world process of coinniercializing new technologies* and is ignored. 

Precious time is lost if the ‘evidence curve ’ does not come quickly enough to ‘cliange tlie 

rollout a w e ’  and result in early enough interventions. EMF may be a highly 

preventable source of disease but not without early enough translation of the science into 

action. The time for arguing whether EMF health effects exist is over. We know they 

exist and that they result in human disease. 

Asking the right questions and looking for proportionate responses necessarily 

involves make mid-course correctioils guided by new evidence. This is particularly true 

when the consequences of doing nothing are too great to ignore -because they will affect 

billions of people in societies around the world. “ W d e  there are muny taiunsivered 

qzrestions, the cost of doing nothing will result in uii increusing nti?tiber ofpeople, nmny 

of tJw,w yozing, developing cancer.” (Carpenter, 2010). 

Wmt questions should be asked now, to move fanvard on the body of evidence? 

How much evidence do we need to act? Do we have enough? What standard of 

evidence should be used to judge @urely scientific vs precautionary public health). What 

is a relevant biological ‘dose’? How long does a biological effect last? Are we 

accounting for differences aniong individuals or different types of cells‘? 

Which of the studies are truly measuring chronic exposures (is a one-month or a one- 

year study really revealing chronic effects; if mid-length studies show no effect, does this 

tell us anything usefiil)? Why is it still considered reasonable to base safety standards on 

time-averaged radio frequency exposures when the technologies today use pulsed RFR? 

*Electronics, the internet, cellular telecommunications, wireless medical technologies, and \xireless sensors for energy 
conservation, electric utilities management, transportation, education, banking and national security. 



For maniple. the collective behavior of ~ieiirons is established through s\nclu-ony. 

‘Yndisicliiul iietii-om have ci tirire iriridow of rem of i)~iIIiseconds rurge.fos rir7,ole iieriror7s. 

but oscillatory coulitioris of iiezirons curl mpurirl the eflect window of s!.iicli1.oritcrtior7 

fi.oni Iitrridreds of rriiNisecorrds to i?iuny secorids ” (Buzaki, 2006). This means the time 

span a bioeffect can last long enough to overlap with the next environmental provocation 

(pulsed RFR in this case) so that repetitive exposures may induce an unending cascade of 

neurological frring that eventually disrupts normal homeostasis and causes chronically 

abnormal fiinction in cooperative assemblies of cells like neurons. RFR is bioactive and 

already classified as a Possible Human Carcinogen but the relevant RFR bursts are 

camouflaged and their relevant metkcs are diluted away by time averaging. Why is it 

reasonable to use safety standards that were developed to guard against induced currents 

in tissue (ELF-EMF) or that heat or bum tissue (RFR)? 

Briefly stated, here is what we knew in 2007. 

Bioeffects and adverse health effects of chronic exposure to lorn- 
intensity (non-thermal) non-ionizing radiation are established. 

Existing FCC and ICNIRP public safety limits are not suficiently 
protective of public health. 

The World Health Organization has classified ELF-EMF as a Group 2B 
Possible Human Carcinogen (2001). 

New, biologically-based public exposure standards are critically needed. 

It is not in the public interest to wait. 

Here is what we know in 2012. There is more evidence, over a broader range of 

studies. The levels of biological responses are extraordinarily low (down to the nanowatt 

and picowatt power density level). 

New studies address fertility and reproduction, fetal and neonatal effects, 

cognitive and behavioral problems in children and neurological damage. There are iiiore 

mobile phone base station studies with longer testing periods, much inore information on 

L genetic damage and confirmation of increased risk of brain cancers fi-om not one or two 



studies. but from iiiany studies and IiiaiiT- authors including tliz U~orld Health 

Organization‘s iiiassive 13-countxy IXTERPHOKE STLDI- (Interphone Study Group. 

3010). 

fields and radiofiequency radiation. Bioefficts can occur in the first few minutes at levels 
associated with cell and cordless phone use. BioeffKts can also occur fiom just minutes of 

There are m a y  studies reporting effects of cell phone radiation (even on standby- 

mode), wireless laptop exposure, cell phone use by mothers resulting in altered fetal brain 

development in the offspring, and more evidence that the blood-brain barrier and nieinory 

are at risk fi-om cell phone use. There is evidence fiom liunian and animal studies that 

key areas of the brain are negatively affected by RFR at legal levels. 

There is better understanding of the important physical and biological factors that 

make ELF-EMF and RFR potent disruptors of living tissues and basic metabolic 

processes. More and more, EMF devices are being used for medical treatments in cancer, 

bone and wound healing and re-tuning the nervous system. Increased depth of evidence 

in many threads is presented in this report by well-regarded scientists and researchers 

fiom around the world. The number of good studies has grown. The exposure levels 

causing effects are documented to be much lower than in the past. The epidemiological 

evidence is now showing risks for a variety of adverse health outcomes. All this should 

be taken seriously by governments, and translated quickly into more protective safety 

standards, and in the interim, into strong preventative actions, warnings and substitution 

of safer technologies and redesigned devices. 



What does the WHO 1-ARC Classification of ELF-EMF and RFR as Group t B  
Possible Human Carcinogens Mean? 

The World Health Organization International Agency for Cancer Research 

(IARC) designated ELF-EMF as a Group 2B (Possible) Carcinogen in 2001. Tllis is the 

kind of exposure from power lines, batteiy switching in cell phone devices, laptop 

computers and appliances, The World Health Organization specifically reaffu-nied its 

finding that EMF is classifiable as a Group 2B Possible Human Carcinogen in 2006 in 

their Health Criteria Monograph #238 (WHO, 2007). 

World Eealth Organization International Agency for Research on Cancer 
(IARC) Cancer Classifications 

Group 1 Known Carcinop 

Group 2A Probable Carcinop 

Group 2B Possible Human Carcinogen 

Group 3 Insufficient Information 

Group 4 Not a Carcinogen I 

In 201 1, IARC determined that scientific evidence is sufficient now to classifl 

radiofieqiiency radiation as a Group 2B Possible Human Carcinogen (Baan et al, 201 1). 

This is the kind of exposure coining fi-oni cell and cordless phones, cell towers, WI-FI, 
wireless laptops, electronic baby monitors and wireless ‘smart’ utility meters. 

So, what does this mean? According to the classification categories, it is again 

clear IARC did NOT find so little clear and consistent evidence that it should support a 

fuiding of “Not A Carcinogen”. That would be the valid test that RFR is safe, as best 

public health experts can judge the evidence. Nor did IARC find that the evidence 

sufficient so as to make a stronger classification (Probably or Known Carcinogen). 

Rather, M C  found the evidence supports classification as a Tossible” cancer-causing 



agent. That is not a ne& or rsckless judgment tiiade n-it11 fen- facts. It sliould be a 

strong wa11iing to goveniiiients to reconsider their safety standards. particularly in light of 

the billions of people at potential health risk .from i i e ~  i~ireless tecliiiologies. Studies of 

cell and cordless phones and of wi-eless whole-body RFR esposures consistently slion 

liuiiian health impacts that have become ‘epideiiiiolocoically visible’ (Sections 1 1 and 21). 

ELF-ERilFAhID RFR ARE CLASSrJFIED AS POSSIBLE CANCER-CATJSJXG AGEAT’S - 
W B T  ARE GOVERNMENTS XOT ACTING? 

The World Health Organization International Agency for Research on Cancer has classified 
wireless radiofrequency as a Possible Human Carcinogen (May, 201 1). The designation applies 
to lowintensity RFR in general, covering all RFR-emitting devices and exposure sources (cell 
and cordless phones, WI-FI, wireless laptops, wireless hotspots, electronic baby monitors, 
wireless classroom access points, wireless antenna facilitiess, ctc). The IARC Panel could have 
chosen to classify RFR as a Group 4 -Not A Carcinogen if the evidence was clear that RFR is not 
a cancer-causing agent. It could also have found a Group 3 designation was a _good interim 
choice (Insufficient Evidence). IARC did neither. 

11. KEY SCIENTIFIC EVIDENCE (2006- 2012) 

Many thousand scientific studies over four decades have provided warnings of 

serious biological effects and potential health harm from EMF and RFR. About 1800 

new, scientific papers published in the last five yeas  report more bioeffects and adverse 

health effects of EMF and RFR, and are presented in great detail in the BioInitiative 

Report 2012. 

These studies since 2006 give critical support to the argument that current safety 

standards are grossly inadequate. They cannot be protecting public health if they do not 

prevent harm to a variety of types of human cells, human spenn and the developing fetus 

irmtero. These are all effects repoited today due to cell phone radiation exposures that 

are both legal and common in daily home, business and school environments. These 

effects are shown to occur at very low-intensity permissible levels that have become 

‘typical’ for pregnant women, the fetus, the infait, the child, and for adults. Such effects 

are occui-riiig at liundreds to thousands of times lower intensity exposure levels than the 

current FCC public safety h i t s  allow. These exposure levels are conunon in the 



eii\-iroiniisnt. h i t  worst in close proximity to n-ireless del-icss likz cell and cordless 

phoiies. ’smart‘ wireless utility meters. n-ireless routers. wireless classrooiii access points 

and laptops. to baby sui-veillance dcvices. aid in the first few hundred meters of cell 

towers. WI-FI levels of RFR aiid cell pliones-on-staidby mode are sufficient to cause 

effects that, if clronic, may be damaging to the health of cellular DK.4. reproductive 

gelxi cells (sperm) and the inale reproductive o r p i s .  

Overall, these new studies report abnormal gene transcription (Section 5 ) ;  

genotoxicity and single-and double-strand DNA damage (Section 6); stress proteins 

because of the fractal RF-antenna like nature of DNA (Section 7); chromatin 

condensation and loss of DNA repair capacity in hwnan stem cells (Sections 6 and 15); 

reduction in fi-ee-radical scavengers - particularly melatonin (Sections 5, 9, 13, 14, 15, 16 

and 17); neurotoxicity in humans and animals (Section 9), carcinogenicity in huinans 

(Sections 11, 12, 13, 14, 15, 16 and 17); serious impacts on human and aninial sperm 

inorphology and hnction (Section 18); effects on offspring behavior (Section 18, 19 and 

20); and effects on brain and cranial bone development in the offspring of animals that 

are exposed to cell phone radiation during pregnancy (Sections 5 and 18). This is only a 

snapshot of the evidence presented in the BioInitiative 20 12 updated report. 

Many of these bioeffects are associated with disruption of normal biological 

fimctioning in the genes, and in the physiology of the nervous and cardiac systems of the 

body (brain, blood-brain barrier, heart, vascular system). Sleep disruption (insomnia) is a 

hallmark bioeffect of RFR. Hypersensitivity disorders llke allergies and asthna are 

reported from exposure to environmental chemicals and to EMF. A pregnant woman’s 

exposure to EMF has been linked to increased asthma and behavioral problems in the 

human child after in-utero exposure. Pregnant mice exposed to cell phone radiation give 

birth to baby mice with attention disorders, hyperactivity and impaired memory function, 

similar to effects seen in human babies as reported by Divan et a1 (2008). 

A. Stress, Stress Proteins and DNA as a Fractal Antenna: The word stress invokes 

different concepts for people, but needs to be understood as a physiological response. 

BioInitiative author Martin Blank has described how both ELF-EMF and RFR produce 

stress proteins at veiy low exposure levels, aid why this is only adaptive in the short- 



teiiii. Chroiiic exposures that trigser stress rcsponscs (strcss pl-otcins) regardless of thsk 

eiivironinental cause are mal-adaptive if they go 011 too long. -Any agent (EMF. ionizing 

radiation. chemicals. heavy metals, etc) that continuously generates stress proteins is not 

adaptive: and is hat-mfiil, if it is a constant provocation. 

The work of Martin Blank and Reba Goodman of Columbia University has 

established that stress proteins are produced by ELF-mIF and RFR at levels far below 

current safety standards allow. Further, they think DNA is actually a very good fiactal 

FW-antenna which is very sensitive to low doses of EMF, and may induce the cellular 

processes that result in chronic 'unrelenting' stress. That daily environmental levels of 

ELF-EMF and WR can and do throw the human body into stress protein response mode 

(out of homeostasis) is a fbndanental and continuous insult. Chronic exposures can then 

result in chronic ill-health. 

B. Fetal Effects and Fetal Development Studies: Effects on the developing fetus fiorn 

i r z - t d m  exposure to cell phone radiation have been observed in both human and animal 

studies since 2006. Divan et a1 (2008) found that children born of mothers who used cell 

phones during pregnancy develop more behavioral problems by the time they have 

reached school age than children whose mothers did not use cell phones during 

pregnancy. The July 2008 issue of Epidemiology reports that children whose mothers 

used cell phones during pregnancy had 25% more emotional problems, 35% more 

hyperactivity, 49% more conduct problems and 34% more peer problems p ivan  et al, 

2008). 

Aldad et a1 (2012) showed that cell phone radiation significantly altered fetal 

brain development and produced ADHD-like behavior in the offspring of pregnant mice. 

Exposed mice had a dose-dependent impaired glutamatergic synaptic transmission onto 

Layer V pyramidal neurons of the prefiontal cortex. The authors conclude the behavioral 

changes were the result of altered neuronal developmental programming iiz utero. 

Offspring mice were hyperactive and had impaired memory fiinction and behavior 

problems, much like the human children in Divan et al(2008). 



-A i i e ~  study from Greece reports altered developinent of the cranial boiies of tlie 

mouse fetus fioiu low intensity (0.6 to 0.9 IVkg) k-utem 900 1 l H z  cell phone radiation 

(Fragopoulou et al. 2009). They report “oiir mrrl ts  clearlj. shon. tliut eim ntodest 

developnieutul pr0ces.s. ’’ 

Other new studies by F ~ E ~ ~ o ~ o L ~ ~ o u  et d report that brain astrocyte development 

followed by proteoinic studies is adversely affected by DECT (cordless phone radiation) 

and mobile phone radiation (Fragopoulou et al, 2012); and that whole body exposure with 

GSM 9OOMHz affects spatial memory in inice (Fragopoulou et al, 2010). 

FETAL BRAIN DEVELOPMENT MAY BE ALTERED 

There is increasing evidence that fetal (in-zitem) and early childhood exposures to cell phone 
radiation and wireless technologies in general is a risk factor for hyperactivity, learning disorders 
and behavioral problem in school. 

Neonatal physician Carlo Bellieni of Italy found that heart rate variability is 

adversely affected in infants hospitalized in isolettes or incubators where ELF-EMF 

levels are in the 0.8 to 0.9 pT range (8 to 9 mG) (Bellieni 2008). Infants suffer adverse 

changes in heart rate variability, similar to adults. He also reported that newborns cared 

for in the high ELF-EMF environments of isolettes have disrupted melatonin levels 

(Bellieni et al, 2012a). 

C. Studies of Suerm: Several international laboratories have replicated studies showing 

adverse effects on sperm quality, motility and pathology in inen who use atid particularly 

those who wear a cell phone, PDA or pager on their belt or in a pocket (Aganval et al, 

2008; Aganval et al, 2009; Wdowiak et al, 2007; De Iuiliis et al, 2009; Fejes et al, 2005; 

Aitken et al, 2005; Kumar, 2012). Other studies conclude that usage of cell phones, 

exposure to cell phone radiation, or storage of a mobile phone close to the testes of 

human males affect sperm counts, motility, Viability and stnichu-e (Aitken et al, 2004; 

Agarwal et al, 2007; Erogul et al., 2006). Animal studies have demonstrated oxidative 

and DNA damage, pathological changes in the testes of animals, decreased sperm 

iiiobility and viability, and other measures of deletesious damage to the male g e m  line 



(Dasdag et al. 1999: Yati et al. 2007: Otitoloju et al. 3010. Salaina et al. 2008: Bzliasi et 

al. 2006: Kuinar et aL 2012). There are fewer ariiinal studies tliat haye studied effects of 

cell phone radiation on female fertility parameters. Paiagopoulous et al. 201 2 repost 

decreased ovarian developinent and size of ovaries: and premature cell death of ovai-iaii 

follicles and nurse cells in Dt.osoyhilci i~ielunoguster: G ~ i l  et al(2009) report rats exposed 

to stand-by level RFR (phones on but not transmitting calls) caused decrease in the 

number of ovarian follicles in pups born to these exposed dams. Magras aid Xenos 

(1997) reported irreversible infertility in inice after five (5) generations of exposure to 

RFR at cell phone tower exposure levels of less than one microwatt per centimeter 

squared (pW/cm2). 

Agarwal et a1 (2009) evaluated the effect of cell phone radiation during talk mode 

on human sperm samples. The authors found “rudiofieqzrency electromagnetic waves 

eniittedfiom cell phones i n q  leud to oxidutive stress in Iiza?iun semen. We speculate thut 

keeping the cell phone in a trouser pocket in talk itiode incry negatively affect 

spermatozoa und impair mule fertilig. ’I 

Aitken et a1 (2005) studied the effect of 900 MHz cell phone radiation on inice (7 

days, 12-hr per day at 0.09 Wkg). The authors found statistically significant damage to 

the mitochondrial genome of epididymal spermatozoa (p<0.05). 

Avendano et al, 2012 provided evidence that a 4-hr exposure to WI-FI at 

exceeding low levels (0.5- 1 .O pW/cni2) near a laptop computer caused decreased sperm 

viability and DNA fiagmentation in human sperm samples. Avendado says “ ( g o  0211’ 

knowledge, this is the first s t w 4  to evultiate the direct inlpact of a laptop use on htinian 

sper-mutozoa. 2 3  vivo exposure of huiiian speriwtozoa to u wireless internet-connected 

laptop decreased niotiliw mid induced DNA fiugtnentation by a nontlwmal effect. We 

speadate tJiut keeping a laptop connected tvireless[v to the internet on the lap neat- the 

testes r n q  result in decreased itiale fetility. ” 

De Iuliis et a1 (2009) reported that “RF-EMR in both the power density and 

fieqzieiicy range of mobile phones enhances ?ti itochorzdriul reactive o-qgeri species 

geriei-ution by hiiriian spei*niufozoa,. decizus iiig the inotility and vitulio? of these cells 



I I  hile ~r~m~ilnriug DAW base ocicliict~for~ir~citiori cmd iiltiiwreli. DLY4 ~fi.crgrrier~tcrtioii.” They 

waixed theis findings ..ficii*e clenr inqiliccrrioizs for. rlie scfeh. of e.yrerishse rnobile phorie 

1i5e b ~ .  rirsla of r.eysodiictive uge. yotei~ticilli~ uffecting both tfieii.Gfei-tilin~ c m l  rhe fienlrh 

aid wellbeiiig of their. offipsing ” based 011 daniage fiom a 6-11s exposure to 1800 JIHz 

cell phone radiation in liuinan sperm cells. This 6-llr exposure caused reduced sperm 

inotility and viability and caused a significant increase in reactive oxygen species (fi-ee 

radicals that a e  associated with oxidative damage to DNA), and the effects were worse 

with more exposure (a significant dose-response was observed). Atasoy (20 12) also 

questioned the safety of 2400 MHz exposure to those of reproductive age. This study 

reports that M-FI internet access devices can daniage DNA and reduce DNA repair when 

the exposures are veiy low(exp0sure level of 0.091 Wkg) and chronic; daniage can 

occur even at levels that comply with 802.11 g WI-FI public safety Iiiiiits. 

Behari et al(2006) reported that chronic exposure of rats to cell phone radiation 

caused double-strand DNA breaks in sperm cells (35 days, 2-hr per day). This study also 

showed that the mobile radiation exposure at 900 MHz (at 0.9 Wkg)  and at 2.45 GHz (at 

0.1 Wkg)  caused a statistically significant decrease in sperm count and the weight of 

testes. 

Otitoloju et al., (2010) graphically describe spenn head abnoniialities in mice 

exposed for six months to base-station level W/MW at 70 to 100 nanowatts/m2 (0.07 - 
0.1 pW/cm2). Only 2% of controls but a stunning 39% to 46% of exposed mice had 

daniaged sperm. 

“The major ubnomiulities observed were knobbed Iiook; pin-heud und banana- 
sliayedspei-m l i e d  27te occzm-ence of spmn h a d  abnormalities IVUS also found 
to be dose dependent. The inplicutions of the observed increased ocarrrence of 
sperm head abnoimalities on rlie repinductive health of htriiiuns living in close 
proximity to GSM base stations were discussed” 

These studies taken together should provide a strong warning that ‘nomal’ use of a 

cell phone presents risks that warrant strong preventative actions to protect the integrity 

of the human genome &om de novo mutations and loss of fertility across entire male 

populations of cell phone users. Further, even the inuch lorver exposure levels associated 

with mobile phone base station (cell tower) RFR levels are deleterious over time. 



__I 
- __I _I__ ____- 

Huiiiari sysliii are damaged by cell phoiie radiation at m y  low iiiteiisitizs (0.00034 - 0.07 
; p1Y:cnC). There is a veiirable flood of new studies reporting spani damaye 111 humans and 
1 animals. leading to substantial C O I I C ~ ~ S  for fatility. repioductiou aud health of the offspritig 
I (unrepaired de novo iiiutations in spatii). Exposure levels are slliiilxr to those resultins from 1 mearing a cell phone on the belt, or in the pants pocket. or using a wireless laptop computer on 
I the lap. S p m i  lack d e  ability to repair DNA dainaze. 

D. Human Stem Cell Studies: Markova et a1 (2010) reported that 915 MHz iukxowave 

exposure significantly affects human stem cells. They found that very lom-intensity 

microwave radiation fiom mobile phones can inhibit DNA repair processes in human 

stem cells. By placing a mobile phone at one meter distance from human stem cells in 

petri dishes ( S A R  = 0.037 WKg), they found a significant reduction in 53BP1 foci. 

These foci are a measure of DNArepas in cells with double strand DNA damage. The 

damage \.vas greater to stein cells (derived fiom adipose tissue in humans) than in 

fibroblasts. Stem cells did not repair over time - and the damage was done within one 

hour of inicrowave exposure. Fibroblasts were similarly affected (inhibited 53BP 1 foci) 

but repaired over tinie. The effects are carrier-frequency dependent. The effects occurred 

with GSM exposure at 915 MHz, but not at 905 MHz. The failure of DNA repair also 

occurred at the mobile phone UTMS carrier fiequency of 1947 MHz. Analysis of the 

53BP1 foci is a sensitive technique to measure double-strand DNA breaks in both 

unexposed cells and in cells exposed to cytotoxic agents. In the authors' words, "this 

represents a direct miechanistic link to epidenziological data showing un ussociution of 

MW ewqvosure with increased cancer risk. 'I  The data obtained fiom human stein cells is of 

l 'mmt  relevance for assessitimt of possible health risks of 114W exposure fionz rtzobile 

plzones. rr Most, if not all adult tissues and organs including blood, skin and brain contain 

stem cells. Therefore, "stem cells like blood cells undfibsoblusts w e  uhvcrys subjected to 

exposure fioni mobile phones." With respect to children, because "uliuost ull orguns aid 

tissues possess stem celh and s m z  cells me more active i n  cliildi.en, tl?epossible 

selutionship of chronic MW mposwe mid vuriotts types of tmors arid Zerikmia 

especially in children sliotrld be invariguted. '' 



CZJ-z et a1 (3001) reported that G S l I  csll phone exposme dfectzd sene expressioii 1c.i-els 

in embryonic stein cells (p53-deficient): arid significantly increased heat shock protein 

HSP 70 production. 

repaired. 

HCAIAS STEJI CELL DSA DOES SOTADAPT OR REPAIR 

E. Mobile Phone Base Station (Cell Tower) Studies 

Human Studies: Hutter et a1 (2006) reported that short-term exposure to GSM cell 

phone radiation resulted in complaints of headache, neurological problems, sleep and 

concentration problems in adults with 0.01 - 0.05 pW/cinZ exposure levels. Kundi and 

Hutter (2009) reviewed human effects in fourteen (14) mobile phone base station studies 

and reported “ ~ ) r o i i i  available evidence it is inzpossible to delineate a tlzreshold below 

which no eflect occurs, however, given the fact tlzut studies reporting low exposure were 

invuriably negutive it is suggested that power densities around 0.5-1 m W i n 2  r0.05 - 0.1 

uWlcm2] intist be exceeded in order to observe an efect. I’ 

Buchner aid Eger (2012) conducted an eighteen (18) month study to assess changes 

in stress hormones in 60 persons exposed before and after a mobile phone base station 

went into operation in the Rimbach village in Germany. The study showed that chronic 

exposure to base station RF (whole-body) at 0.006 - 0.01 pW/cm2 in humans had 

significant impacts on stress hormones over time. In the beginning months, adrenaline 

levels first increased in a dose-dependent fashion according to exposure level (p < 0.002) 

and then decreased below noma1 levels @ < 0.005). Both the average as well as the 

median adrenaline values increased after the activation of the transmitter and decreased 

again after one yeas with exposure levels >0.006 pW/cm2. Chronically ill subjects and 

children showed especially strong responses: except for some “outliers,” no effect was 

obsei-ved in healthy adults (Buchner and Eger, 2012). For dopamine; inverse effects to 



those for adraialitie and noradraialine n-ere obsei~ed. The iiiediaii dopamine 1ex-d~ 

dtxrzased fiom 199 to 115 1-10- g creatinine between banuaq- and .Tidy 2004. The fact that 

the dopamine levels of the study subjects decreased durins this period is highly 

sipiificant (p<0.0002). Thereafter. the medial increased again: In January 2005. it was at 

131 pg/g creatinine, in .Tuly of 2005. This itlcrease is also si,onificant betweeti July 2001 

and July 2005 (p<O.O5). 

Buchiier (2012) indicates that the RFR transmitter induced changes in stress 

hormones that follow the classic stress syndrome of adaptation, then exhaustion 

established by Hans Seyle in the 1950’s. “AAffer the stages of ulariu and raesistunce, the 

lust stage of e~hutrstion sets in. The parameters investiguted in the Rirnbach shicfy follow 

this puttem ”. 

A long-term 6-yr study assessed the role of exposure to radio fiequency radiation 

(RFR) emitted either ftom mobiles or base stations and its relations with human’s 

hormone profiles. The study revealed significant RFR effects on pituitary-adrenal axis, 

resulting in reduction of ACTH, cortisol, thyroid honnones, prolactin in young females, 

and testosterone levels in males (Eskander et al, 2012). But no direct measurements of 

RFR power density levels were made, only categories of distance fiom transmitter. 

Oberfeld et a1 (2004) reported that populations exposed to base stations transmitting 

cell phone fi-equencies had more fatigue, depressive tendency, sleeping disorders, 

concentration difficulties, and cardio-vascular problems reported with exposure to GSM 

900/1800 h4Hz cell phone signal. 

Navarro et al(2003) reported that exposure levels of 0.01 - 0.1 1 pW/cnQ resulted 

in fatigue, headaches, sleeping problems in populations around mobile phone base 

stations. 

Thomas et a1 (2008) reported an increase in adult complaints of headaches and 

concentration difficulties with short-term cell phone use at 0.005 to 0.04 pWlcni2 

exposure levels. 

Heinrich et a1 (2010) reported that children and adolescents (8-17 years old) with 

short-teim exposure to base-station level RFR experienced headache; h-ritatioq and 

concentration difficulties in school. RFR levels were 0.003 - 0.02 pW/c111~. 



Thomas et a1 (2010) reported that RFR lei-& of 0.003 - 0.02 ply cii2 resdted in 

conduct and behavioral problems in cliildreii and adolesceilts (8- 17 years old) exposed to 

short-teiin cell phone radiation in school. 

Mohler et a1 (2010) reported that adults exposed to 0.005 pW/ciii2 cell phone 

radiation (base-station exposure levels) had sleep disturbances with chronic exposure; but 

this effect was not significantly increased across the entire population. 

Human Studies at Base Station Exposure Levels (Cell Toweis) 

At least five new cell tower studies with bassstation level RFR at levels ranging from 0.003 
yW/cm2 to 0.05 uW/m2 published since 2007 rcport headaches, concentration difficulties and 
behavioral problems in children and adolescents; and sleep disturbances, headaches and 
concentration problems in adults. This is hizhly consistent with studies done prior to 2007, but 
the ‘effect le\&’ are significantly lower (dropping from the microwatt to the nanowatt range per 
square centimeter). 

Public safety standards are 1,000 - 10,000 or more times higher than levels now commonly 
reported in mobile phone base station studies to cause bioeffects. 

Sperm studies are showing DNA damage, impaired sperm quality, motility and viability from cell 
phones on standby mode and wireless laptop use at exposures of 0.00034 pW/cm2 to 0.07 
pW/cm2. Several studies report sperm damage effects at ‘standby model’ cell phone emission 

L 

F. Electrohypersensitivity (EHS) Studies: McCarty et al(2011) studied 

electrohypersensitivity in apatient (a female physician). The patient vms unable to detect 

the presence or absence of EMF exposure, largely ruling out the possibility of bias. In 

multiple trials with the fields either on or not on, the subject experienced and reported 

temporal pain, feeling of usease, skipped heartbeats, niuscle twitches and/or strong 

headache when the pulsed field (100 ms, duration at 10 Hz) was on, but no or mild 

symptoms when it mas off Symptoms fioni continuous fields were less severe than with 

pulsed fields. The differences between field on and sham exposure were significant at 

the p < 0.05 level. The authors conclude that electromagnetic hypersensitivity is a 

neurological syndrome, md  statistically reliable somatic reactions could be provoked in 

this patient by exposure to 60-Hz electric fields at 300 volts p a  meter (V/iii). They 

conclude “EMF Igperserisitivih~ can occw us a boiia fide eiivi~oontirer?taN~i iiidrrcible 



Further, the authors explain the significance of detecting EHS effects by noii-linear 

methods. 

“Tlie inportant issue at this point is not whether EMF can produce syiiiptonis (ive 
empirically demonstrated that it can) but satlier i v h y  this eflect kistosically has 
been difJicult to detecr. It occussed to tis that EHS has remained elusive because of 
the ivuy it ivus studied The aperiizienfs designed to detect EHS had been based on 
the usstrinption that f i t  existed it was a lineurplienorrzei~on, ivliereas EHS is 
actually a nonlinear phenonienon. ’’ “Ow stti@ was designed to detect ivhetlier 
EHS was a linear or nonlinear phenoi?ienon, and we were successfill in slioiving a 
link benveen acute ElMF expostise undsoniatic responses @ 
taken together with the unfailing& negative results of the linear studies - is good 
evidence that EHS is a nonlineasphenoinenon, as ive sirspected. ’’ 

0.05). niis finding - 

With the exception of the McCarty study there have not been clear demonstrations 

in controlled ckcurnstances showing that persons reporting to be electrophyperseilsitive 

can distinguish whether or not RFR is being applied. There are, however, multiple 

reports of symptoms experienced by indivudals exposed to E m s  in uncontrolled 

circumstances. 

A. Johansson et a1 (2010) studied symptoms, personality traits and stress in people 

with mobile phone-related symptoms and electromagnetic hypersensitivity. They 

reported there is support for a difference between people with symptoms related to 

specific EMF sources and people with general EHS. The symptoms are anuiety, 

depression, somatization, exhaustion and stress. The EHS group reported more 

neurasthenic symptoms. 

Two publications on electrohyp~ser7sitivity by 0. Johansson (2007, 2009) provide 

an extensive overview of the relevant literature oil electrohypersensitivity. Both 

publications document syiiptoms and conditions giving rise to increased sensitivity to 



ELF-ENF aiid RFR. The need for i i e ~ .  biologically-based public exposure standards is 

recoiiuiieiided in both publications. in order to addsess electroo~Sperseiisiti~it!-. 

Laudgrebe et al(2007) reported that their study of electrosensitive patients showed 

pcarticipants had a reduced intracoi-tical facilitation as comparu-ed to two control groups. 

The EHS group of patients showed altered central iiervous system fiiiiction. In a follow- 

up study, the authors reported that EHS patients but not controls “denzon.struted 

significant cognitive and netirobiologicul afrerations y o  inring to a higlies genuine 

individual vuInerabili@ of electroinugnetic f~perseulsitive patierzrs. ’’ (Lundgebe et ul, 

2008). 

The teani of Sandstrom, Hansson Mild and Lyskov produced numerous papers 

between 1994 and 2003 involving people who are electrosensitive (Lyskov et al, 1995; 

Lyskov et al, 1998; Sandstrom et al, 1994; Sandstrom et al, 1995; Sandstrom et al, 1997; 

Sandstrom et al, 2003). Sandstrom et al(2003) presented evidence that heart rate 

variability is impaired in people with electrical hypersensitivity and showed a dysbalance 

of the autonomic nervous system. “EHSparienrs had u distza.bedpattete171 of circadian 

rhytiiins of HRF und slioived a refativery Yuf  representation of kourly-recorded spectral 

poiver of tlie HF component of HRV’. This research team also found that “EHSpatients 

lime a &sbalance of the autonomic nervous system (ANS) regulation ivitli a trend to 

Iiyp~-syrzzpatfiotonia, us measured by lieart rate (HR) and electrodwind uctivity, and a 
ltypareactiviry ro &fierent eyternal pliys ical factors, as meastired by bruin evoked 

potentials and syizlyatlietic skin responses to visual and audio stimtdation.” (Lyskov et 

al, 2001 a,b; Sandstrom et al, 1997). The reports referenced above provide evidence that 

persons who report being electrosensitive differ fi-om others in having some 

abnormalities in the autonomic nervous system, reflected in measures such as heart rate 

variability. At present it remains unclear whether EHS is actually caused by RFEMF 

exposure, or rather is a self-identifjqng syndrome of excessive responsiveness to a variety 

of stimuli. But given the relatively high percentage of persons reported to be 

electrosensitive (5% of the general population of Switzerland according to S chreier et al, 

200G), with sonie being severely disabled as a consequence; it is critical that there be 



more study of tliis sydrome. 

Tuengla and yon Klitzing et al(2012) reported EHS people that n‘cre tested 

sllon7ed significant changes in regulation of the auitoiiomic iiewous system: iiicluding 

changes in capillary blood flow (inicrochculation): heart rate variability. and electric skin 

potentials. The coiiti~iuous detection of capillary blood flow is an important tool in 
analyzing the capacity of the autonomic 11m70us system. In EHS patients, von Klitzing 

fnids that intestinal motility may also be disregulated and show no activity at all for some 

time after exposure. 

G. Effects on the Blood-brain Barrier (BBB): The Lund University (Sweden) team of 

Leif Salford, Bertil Persson and Henrietta Nittby ‘tias done pioneering work on effects of 

very low level RFR on the human brain’s protective lining - the barrier that protects the 

brain froin large molecules and toxins that are in the blood. 

THE BLOOD-BRAmT BARRIER E AT RISK 

The BBB is a protectiia bar.i*ier that prevents the flow of toxins into sensitii-e brain tissue. 
Increasedyernteability of the BBB caused by cell phone RFR i?iay resiilt in neiironal 
damage. Many research studies show that veiy low intensity exposires to RFR can afect 
the blood-brain barrier (BBB) (niostly animal studies). Siaizining tip the research, it is 
more probable than tinlikely that non-thaaial EMFfi.om cell phones and base stations do 
hare efecfs upon biolog;lz A single 2-hr exposure to cell phone radiation can result in 
increased leakage of the BBB, and 30 dajis a@er exposure, neuronal damage can be seen, 
and at the later time point aIso albumin leakage is demonstrated. The levels ofRFR 
needed to afect the BBB have beeti show? to be as low as 0.001 WAg or less than 
holding a niobilephone at anti’s length The US FCC standard is 1.6 Wikg; the ICNIRP 
srandard is 2 Wkg of enevgy (SAR) into brain tissuefioni cell/cordlessphone use. Thus, 
BBB effects occur at abotit 1000 times lower W R  expostire levels than the US and 
ICNIRP liiizits allow. (Saijord, 201 2) 

The consequeiice to modern life is that cell and cordless phone use may cause a 

pathological leakage of the BBB with very short use periods, and the damage may be 

long-lasting. Hamfill substances inay enter the brain. If the damage is ongoing (if cell 

and cordless phone use continues to occm over months and years), the potential for 

harmfiil effects increases. There is already ‘epideii~iolo,oically visible’ evidence of 



increased brain cancer risk iii liuiiians (Section 1 1). 

1’0lk011- et a1 (301 la. b) reported increased glucose metabolism in the 

brain with cell phone use in huiiians. This important in\-estisation of 47 h~1ma11 subjects 

used a randomized crossover desisp and labeled fluorodeosyglucose to measlire the 

metabolisms of the brain when the cell phone was activated but muted for S O  minutes as 

compared to not being activated. ‘‘Oui. stud‘ showed tlmt cellphone uctivutioii I I ~  

ussociuted with metabolic iricreuses in bruin regioiis closest to the uiiteririu and tliut tlie 

inmeuses showed u negutive lineur coiyelcition with distuncefionr the mitermu. Rliile tlie 

efect  ivus small, the negative correlation of tlie effect with distunce tvus stutisticully 

significant (R = -0.91; P <..001). This study is particularly iniportant in that it 

demonstrates definitively that an active cell phone, placed on the ear as one would 

normally be used, alters brain metabolic activity, but only in the region close to the cell 

phone. 

H. Brain Cancer Studies: The Orebro University (Sweden) team led by-Lennart 

Hardell, MD, an oncologist and medical researcher, has produced an extraordinary body 

of work on environmental toxins of several kinds, including the effects of 

radiofrequency/microwave radiation and cancer. Tlieir 2012 work concludes: 

“Based on epiderniologicul sttidies theis is a consistent pattern of increased iisk for 
glioma arid acoustic newoina associated with use of inobile phones aiid cordless phoiies. 
The evidence coiiies iiiainly fioiti two stiidv centres, the Hardell group in Sweden aiid the 
Interphone Stiidy Grotp. No consisrentpattern of an iiiciaased risk is seen for 
nieningioitia. A systematic bias in the studies that explains the restilts ~sould also kase 
beeu the case for nzeningiowia. The different risk pattern for tunior ope strengthens the 
findings regarding glionia and acoiutic neuronia. Adeta-analyses of the Haidell group 
and hteiphoiie studies shoiv an increased risk for glioiiia aiid acoustic iieuroina. 
Supportise evideiice conies also fiom anutoiiiical localisatioii of the tiiinor to the itiost 
e-xposed area of the bruin, ciiiitdutive exposure in hours a i d  latency time that all add to 
the biological relmance of an increased risk. Iii addition risk calczllations based on 
estimated absorbed dose gise .strength to the findings. 

Tkre is reasonable Basis to coidiide that RF-EMFs are bioactiia and hme a potential 
to c a i w  healtli iinpaczs. 
There is a coiisistentputrer*iz of iticreased risk for glioiiiu and acoiisfic neiiroinu 
associated u-itli use of xireless phones (imbile phoiies a i d  coidesr ylioiies) niainlj. 



based 011 imrir.s.f;-.oiu case-coiirroi .srudies.fi.o;ii rile Haideii g m y  aiid Iiirei.ylioiie Fir i d  

Srzrt l i .  resuirs. 
Eyideiiiioiogicai ei,ideiice gii.es ilrar RF-EMF siioilicl be classz'fiecl as a hiriiiuii 

cair ii iogei 1. 
Based 011 o w  m t i i  i.eseairh a i d  rei.iot. of orhev a.irleitce die esisriiig FCCIIEE mid 
ICMRPyirbiic .safeci* liiitirs a i d  i.efei.eiice ie1.ei.s are iiot acleqircrre ro yroreci yribiic 
iieuitlz. 
Nac.piiblic health stuiiduvds aiid liiiiits me  ireeded 

0 

e (Hardell et all 20 12) 

One hundred fifiy five (155) new papers that report on neurological effects of RFR 
published between 2007 and mid-2012 are profiled. Of these, 98 (63%) showed effects 

I. Genetic Damage (Genotoxicity Studies): There are at least several liuidred 

published papers that report EMF affects cellular oxidative processes (oxidative damage). 

Increased free radical activity and changes in enzymes involved in cellular oxidative 

processes are the most consistent effects observed in cells and animals after EMF 

exposure. Aging may make an individual more susceptible to the detrimental effects of 

ELF EMF froin oxidative damage, since anti-oxidants may decline with age. Clearly, the 

preponderance of genetic studies report DNA damage and failure to repair DNA damage. 

Eighty six (86) new papers on genotoxic effects of RFR published between 2007 and 
mid-2012 areprofiled. Of these, 54 (63%) showed effects and 32 (37%) showed no 
effects (Lai, 2012) 

Forty three (43) new ELF-EMF papas and two static magnetic field papas that report on 
genotoxic effects ofELF-EMF published between 2007 and mid-2012 are profiled. Of 
these, 35 (S1%) show effects and S (19%) show no effect @ai, 2012). 

J. Nervous System Damage: Factors that act directly or indirectly on the nervous 

system can cause morpliological, chemical, or electrical changes in the nervous system 

that can lead to neurological effects. Both RF and ELF EMF affect neurological fiinctions 

and behavior in aniinals and humans. 



L. Children are Nore T’uherable: l fany studies denionstrate that children are illore 
sensitlye to environmental toxins of various kinds (Barouki et al. 2012: Preston, 2004: 
JITIO: 2002: Gee. 2009: Sly and Carpenter. 2012). 

‘ The Presidential Cancer Panel (2010) found that childra ‘are ai special i*iskdre IO rlieir 
miallel. bo41. illass am1 wpidylij.sica1 clei.eloyiiieiir. borh of irhicl, iiiagi~~fifi. rlieir 
idneiabiliy 10 liiioit7i cairiizogeiis, iiiclzidiiig i*adiarioii. 

The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated 
12 Decembcr 20 12 states “Child-en are cJispropoi.tionatel~ affeczed by envii*oiii?ieiital 
eq~oslires, incltidiiig cell phone i*adiatioii. The dfjreizces in bone deiisity aiid the aitioiint 
ofjliiid in a child’s Brain conpared to ai? adiilt’s brain coiilcl allow children to absorb 
greater quantities of RF energv deeper. into rheir brains than adults. It is essential that any 
new standards f i r  cell phones or other wireless devices be based on protecting tlie 

~ youngest and most tulnerable poptilatioiis to enstire tlzay are safigtiarded tliroiigh tlzeir 

11. ISSUES AND ANSWERS IN THE EMF DEBATE 

Much of the emphasis in the 2007 Bioinititative Report focused on cancer, which 

is still the best documented disease of concern fi-oin exposure to EMF/RF. The evidence 

that exposure to EMF/RF increases the risk of cancer has only gotten significantly 

stronger since then, and we have a better, albeit still inconlplete, understanding of the 

inechanisius iiivolved. However, in terms of threshold exposures that result in human 

disease, new research on inale reproduction and neurobehavioral alterations provide 

evidence for h a m  at even lower exposure levels. RFR has been shown in this Report to 

act as an external synchronizer of neural activity, capable of disrupting sleep, circadian 

rhythms, diurnal hormone fluctuations, hain wave activity and heart rate variability by 

exposure to artificial electromagnetic signals (as opposed to iiahnal evolutionary 

frequencies) and to do so at exceedingly low intensities. 

Much of the debate over the body of EMF science ignores simple qiiestions that 

would help to discriminate anlong studies wit11 apparently conflicting results. Section 15 

by Dr. Belyaev is helpful in identifying key factors which must be known and controlled 

for in experiments (biological variables and physical parameters include bandwid& 

frequency, modulatioil; polarization; intermittence arid coherence time of exposure, static 



iiiagnetic field. electroniapetic stray fields. sex ase. indi\.idual traits. and cell deiisit). 

duriiiz exposure). Dr. Aidreny hlariiio eiiipliasizes that detection of EJIF RFR effects 

require investigation of noii-linear phenomena. a critical difference that if ignored. may 

iiiiss impoi-taiit biolo&d effects (hlarino. 2012). 

A unifying hypothesis for a plausible biological mechanism to account for 17e1-y 

weak field EMF bioeffects other t l m  cancer may lie with weak field interactions of 

pulsed RFR and ELF-modulated RFR as disrupters of syichronized neural activity. 

Electrical rhythms in our brains can be influenced by external signals. This is 

consistent with established weak field effects on coupled biological oscillators in living 

tissues. Biological systems of the heart, brain and gut are dependent on the cooperative 

actions of cells that fbnction according to pIlticiples of non-linear, coupled biological 

oscillations for their synchrony, and are dependent on exquisitely timed cues fi-om tlie 

environment at vanishingly small levels (Buzsaki, 2006; Strogatz, 2003). Tlie key to 

synchronization is the joint actions of cells that co-operate electrically - linking 

populations of biological oscillators that couple together in large arrays and synchronize 

spontaneously according to the matheniatics described for Josephson junctions (Brian 

Josephson, the 1993 Nobel prize winner for this concept). This concept has been 

professionally presented in journal articles and also popularized in print by Prof Steven 

Strogatz, a matlieinatician at Cornel1 University who has written about 'sync' as a 

fundamental organizing principle for biological systems (Strogatz, 2001 ; 2003). 

"O~gariis~~is are biockemicully djmnric. They are contintiozalv siibjected to 
tinie-vcii ying conditions in the form of both akinsic  driving @om the environment 
and intrinsic rlytlinis generated by specicilized celldas clocks within the organisni 
itsel$ Relevant exampla of the luttes are the cardiac pacemakes located at the 
sinoutrial node in rizariiriialian hearts and the circadiun clock residing at tlie 
szpracliiassrmtic iiticlei in i?iatwzalian braiiis. These rlytlinz generators are 
conposed of tlzoiisands of clock cells that are intrinsically diverse brit iievertlieless 
vicinage to finctioii iii CI coliwmt oscillutoiy state. This is the case, for instance, of 
the circad&n oscillations e-vhibited b,v the stpracliiasaiutic nuclei, the period of 
whiclz is k n o w  to be determined by the i i i eun  period of the individual nsiroris 
i?iuh?ng tp ihe circadian clock Tlie nieclianisnis by which this collective belmviol- 
urises rwtuii? to be zazdentood "(Strogutz, 2003) 

Synchronous biological oscillatioiis in cells (pacemaker cells) can be disrupted by 

artificial; exogenous etivironmental sipals, resulting in desynclironization of neural 



activity that regulates critical functions (inclrtditig metabolism) in tlie brain. gut and heart 

a id  circadian rliytliius govei-niiig sleep and hoiiiione cycles (Strogatz. 1987). The brain 

coiitaiiis a population of oscillators with distributed natural frequencies: nliich pull one 

another into synchrony (the circadian paceimker cells). S trogatz lias addressed tlie 

uiiifyltig mathematics of biological cycles and external factors disi-upt these cycles. 

Buzsaki (2006) says ‘Plytlirris cui1 be altered by a wide vuriefy of ugeietlts and that rlzese 

perturbations azzrst seriously ultw bruin performance. Rlzytliitzs ale u robust 

phenomenon.” 

The heart’s natural pacemaker center is the sinoatrial node, a cluster of about 

10,000 cells that generate electrical rhythm that coniinatlds the rest of the heart to beat. 

Diseases related to disruption of that synchronization include epilepsy, chronic insomiia, 

and cardiac arrhythmias ( S  trogatz, 2003). Some EMF diseases are those where 

desynchronization of neural activity results iii physiological changes that, if chronic, 

result in chronically disrupted homeostasis, and eventually ill-health and chronic 

diseases. Such a future burdens health care systems in an irreversible way. 

The late Dr. Ross Adey in his last publication in Bioelectromagnetic Medicine (P. 
Roche and M. Markov, eds. 2004) concluded: 

“There are major unanswered questions about possible lieultli risks that vzuy arise 
fioirz exposures to varioirs man-made electroomagnetic fields loliere these lizrmaii 
expostires are intermittent, teczir-rent, and n2ay extend over u significant portion of 
the lfetime of tlie individual. ” 

“Epidei?iiologicaI shidies Jzave evaltiated ELF and rudiofieqziency fields us 
possible r-irik factors for Iiumaii health, with liistoricul evidence relating rising 
risks of such factors as progressive rural electr fication, and more wcentl?r, to 
niethods of electricul power distribution and utilization in eortzmerciul buildings. 
Appropriate 111 odels describing these b ioeffects are bused in no neqtr il ibritim 
tliemodpaiii ics, with nonlinear electrodyminics as mi integsal feature. Heuting 
models, bused in eqtiilibriiriit thwizzo&ianiics, fail to expluiii an iitipressive new 
fiontiw of iiiirclz geuter signiJicance. Tliozrgh inconpletely undwstooci. tissue 
Pee raclicul interactions with niagnetic fields niq extend to zero field levels. ” 



Our society appears deteiiiiiiied to nuke e\-erything wireless. a i d  the consequence 

is to increase cumulative exposure to RFR. Xlany lioines and almost every Starbucks or 

hlcDoiialds has WCi. Siiiart phones. tablets. video gods aid other n7ireless devices are 

even 3ive11 to children as playthings. The result is a sipificant increase in cmnulative 

RFR exposure of the whole population, but particularly of those who have and use 

wireless devices for prolonged periods of time. No national or international standard of 

RFR exposure considers cumulative effects, all being developed to avoid local tissue 

heating f?om acute exposures. 

The issues around exposure of children to RFR is of critical importance. There is 

overwhelming evidence that children are more vulnerable than adults to many different 

exposures (Sly and Carpenter, 2012), including RFR, and that the diseases of greatest 

concern are cancer and effects on neurodevelopment. Yet parents place W R  baby 

monitors in cribs, provide veiy young children with wireless toys, and give cell phones to 

young children, usually without any knowledge of the potential dangers. A growing 

concern is the movement to make all student computer laboratories in scliools wireless. 

A cvired conlputer laboratory will not increase RFR exposure, and will provide safe 

access to the internet. 

An urgent example for the need to address the lack of adequate public protection 

fi-om inadequate safety standards for pulsed RFR exposures is the rapid, global rollout of 

wireless utility meters ('smart' nieters for electricity, gas and water meters). Current 

safety standard calculations that rely on tinie-averaging of RFR almost entirely dilute out 

the power density of WR levels that are delivered in millisecond bursts, but occur at 

intervals of every second, or multiple times per second when in use within a wireless 

mesh network. Said differently, the RFR power density levels are usually legal. Wliile 

there have been no long teiin studies of adverse effects of smart meters on liunian health 

(primarily because they are so new), there are increasing reports from electrosensitive 

individuals of hain. Added together, these RFR pulses that now appear to be a highly 

bioactive agent but are essentially erased or made eiiergetically invisible by time- 

averaging the pulses as current FCC safety niles mandate. 



The n-kless meters tl-aasniit RF s i p ~ l s  likz a niini-cell tower antziiiias in the cell 

phone radiation fiequencies. Curraitly the!, are being dep lo \d  ill the LS and are on the 

drawing boards around the world including inany European countries. Tlie 'smart iiieter ' 

iiifiastruchire represents the largest single coiiimercial saturation of living space with 

pulsed RFR yet rolled out by industry. This program places a n-ireless del-ice (like a 

mini-mobile phone base station) on the wall, replacing the electromechanical (spiiining 

dial) meter. They will be installed on eveiy home and classroom (every building with an 

electric meter). Utilities from California to hdaine have installed tens of inillions already, 

despite health concems of experts who already are seeing thousands of health coinplaints. 

The wireless meters produce spikes of pulsed radiofiequency radiation on a continuous 

basis (24/7), and in typical operatioil, will saturate living space at levels that cat1 be niuch 

higher than already repoi-ted to cause bioeffects atid adverse health effects for some 

people. These meters, depending on where they are placed relative to occupied space in 

the home or classrooin, can produce RFR exposure levels similar to that within the first 

100 feet to GOO feet of a mobile phone base station (cell tower). In the not-so-distant 

fbture the plan is to have a wireless device implanted in every household appliance, 

which will conmunicate with the sinart meter whenever electricity is being used. This 

will likely make the kitchen a major source of exposure to RFR. 

The ciunulative RFR burden within any community is largely unknown. Both 

involuntary sources (like cell towers, smart meters and second-hand radiation fiom the 

use of wireless devices by others) plus voluntary exposures fiom ones' personal use of 

cell and cordless phones, wireless routers, electronic baby surveillance monitors, wireless 

security systems, wireless hearing aids, and wireless medical devices like implanted 

insulin pumps all add up. No one is tallying up the combined exposure levels. Billions of 

new RFR transmitters fiom a global smart meter rollout will significantly add to the 

existing RFR body-burden of pulsed RFR for millions of people. The health concerns are 

the same as with all other sources of EMF/RF. Cancer is tlie most serious adverse effect, 

but alteration of male reproduction and central nervous system effects may results from 

even lower levels of exposure. The work by Strogatz (2001, 2003) and Bezsaki (2006) 

on weak-field effects on non-linear biological oscillators (brain ~vaves and 

synclu-onization of neural activities that regulate body processes) is directly relevant to ai 



uiiderst atidiiig of the profound biological disruptions and health syiiiptoiiis that continued 

esposures of pulsed RFR may yrod~ice. 

The Coinmoiis of the Air 

Turning to questions of social equity aid the individuals’ choice not to be 

exposed to harnifbl levels of environniental toxins, there has been little inclusion of the 

public in discussions of wireless radiofiequency exposure. Wireless technologies have 

becoiiie infused in daily habits of billions of people; often choices for wired equivalents 

are lacking (or those that exist are disappearing). Involuntary exposure to EMF and RFR 

is becoming more the norm, even where it runs counter to individual choice (second-hand 

radiation, llke second-hand smoke is difficult to avoid). 

“FT7ireIess technologies drive electromagnetic energy tltrozigl? 021r air, into and 
tlirotigh virtually all indoor and oiitdoor living envuonrtzents. The protective air 
cusliioii around otir planet holds breathable air, biiflers ~isfloni space radiation, 
and supports and sustains IiJe iri tandem tvitli tlie natural electronlugneric 
signature of tlie earth itselJ: We are clianging this torninons of tlie air’ in major 
ivays. Wireless signals from broadcast and coni rnunications teclinologies are 
crowding out and overpowwing tlie natural background. The ‘comnions of tlie 
air’ is being altered in iinprecedented ways thut have enorinoiis consequences for 
Ige on eurrh. ”(Sage, 201 0). 

The rush to ‘buy the airwaves’ and to niarket them for commercial purposes is 

loading ‘the coiiziizons of the air’ with umustainable levels of exposure (Sage, 2010). 

Commercial markets for wireless spectrum successfully Iobby government regulators to 

allocate even more spectrum, once the existing frequencies are allocated. Sage (2010) 

asks: 

“Who owis the ‘cormions of tlie air ’? WAo sliould be allowed to pollute it? What 
are the limits? On what basis sliould carvying cupacity be definecl? wlzo defilzes 
the liniits? Do these lirizits conssve rlie resource for- tlie ftltwe? Do tliey prorect 
public health and ivelfclre, and the health and well-being of other. living things on 
earth? W7io bears tlie btii-den ofproof of safety or of lium? How shozrld tlie ‘new 
coirinions ’ be niunaged for tlie greater good? Do we know enough to act 
responsiblv? n%o decides? ~ l i e r i  sliotrld liiiiits beykciced on utilization? ” 



IT-itli 110 regard to cuinulatix-e liaiii. this conmacia1 nish to buy up n-ireless 

spectimi taiitoi-ial rights has vast iiiiplicatioiis for public health and nell-beiiis. 

Eiivi~-oiimental protections afforded to other natural resources under the Kational 

Environnieiital Policy Act have been ignored. Tlie cuiiiulative iiiipacts and h-retiievable 

conmitinenits on humans: wildlifel aid natural resources have 11e\7er been assessed. 

“Societies m i s t  now define cusrying cupucity fos clironic electsomugnetic urtd 
wireless expostires. Taking into uccoirnt the lusge individirul vuriubility to 
witlistmid it, new limits mist  conserve and sirstuin the ‘coiiiinons of the uir ’ so 
that is stistainuble for ull-und this inclirdes sensit~e poptrlutiors, the yoting, the 
elderiy, and those witla existing sensitivity. Soriie cotinhies of the wor-Id ulr-mdy 
lime surpassed sustainable wireless exposuse levels us denionstsuted bdv 
significant yescentuges tliut have already become electsosensitive. ’’ (Suge, 201 0) 

Homeostasis and Human Health Rights 

Chronic exposure to low-intensity RFR and to ELF-modulated RFR at today’s 

environmental levels in many cities will exceed thresholds for increased risk of many 

diseases and causes of death (Sage and Huttunen, 2012). FSR exposures in daily life 

alter homeostasis in human beings. These exposures can alter and damage genes, trigger 

epigenetic changes to gene expression and cause de novo inutations that prevent genetic 

recovery and healing mechanisms. These exposures may interfere with noniial cardiac 

and brain function; alter circadian rhytlmis that regulate sleep, healing, and hormone 

balance ; impair short-term memory, concentration, learning and behavior; provoke 

aberrant immune, allergic and inff anmatory responses in tissues; alter brain metabolism; 

increase risks for reproductive failure (damage sperm and.increase miscarriage risk); and 

cause cells to produce stress proteins. Exposures now coinnion hi home and school 

environments are likely to be physiologically addictive and the effects are particularly 

serious in the young (Sage and Huttunell, 2012). This declaration of human health rights 

below (Sage aid Huttunen, 2012) is based on specific reference to health impacts o f E W  

and RFR that are reasonably well established to occur (Sage and Carpenter, 2009). 



The right to honieosrctsis iri oiir O I ~ N  bodies. 
The riglit to ~ ~ o s r m l  cent?-ul iiemoiis ywmi  firnctiori. 
The riglit to nutur.al‘ erivisorimentcrl cues that s,~*ricl~soni~e oiis circudiuii i.lg.thiiis. 
The sigh to sleep. 
The riglif to heal. 
The righr to ??ear. 
T?ie siglzt to reproduce. 
The right to leani and rerain ttiemories. 
T?ie right to on intact genonie. 

Ifeven one of these rights is compromised -placed at risk fiorn invohintary 
wireless exposures in daily life, it is a breach of human health rights. When many of 
these huinan health rights are compromised without the consent of the individual, then 
the deployment of wireless technologies should be halted and existing exposures reduced 
or eliminated, in accord with the scientific and public health findings on chronic exposure 
to low-intensity radiofiequency radiation, and other forms of potentially hamifid 
electromagnetic fields (Sage and Hiittunen, 2012) 

V. CONCLUSIONS FOR PRUDENT PUBLIC HEALTH PLANNING 

Methodology and Approach for Precautionaiy Action Limits 

In 2007, the BioInititive Report chapter on Key Scientific Evidence and Public 

Health Policy Implications, proposed a specific, interim radiofrequency radiation target 

level of 0.1 pW/cnl2 for cumulative, outdoor RFR exposure (for AM, FM, TV and 

wireless). It was based on best-available scientific studies to that date. There were few 

studies prior to 2006 that reported effects at less than 0.1 to 1 pW/cin2 chronic RFR 

exposures. 

In 2009, the journal Pathophysiology produced inany peer-reviewed articles in a 

special two-volume edition on EMF (both ELF-Eh4F and RFR) essentially publishing the 

contents of the BioIiiitiative Report and updating some Ilifoi-rnation. One of these 2009 

Pathophysiology papers presented a review of mobile phone base station studies (Kundi 

and Hutter, 2009). It concluded that the overall studies did not detect effects (headache, 



fatigue, tinnitus, coilcentration difficultiesr sleep disixptiou. etc) at levels of RFR 

esposure below 0.05 to 0.1 pU“ ~1112. 

New base station-level RFR studies x e  available in 2012 that can be analyzed to 

determine if nev7 (atid l o n ~ ~ - )  WR recommendations are warranted. The approach iii 

this chapter relies on “lowest levels at which effects are not seen” akin to the ‘ho 

observed effect level (NOEL)” used for chemical exposures, as a sufficient basis to 

establish scientific benchmarks for harm (or alteniately, the lowest observed effects level 

of exposure). It is the province of the science and public health evaluation we do here to 

report the evidence regardless of what political or strategic complications it may 

create. An objective presentation of what the studies reveal for ‘effects levels’ is our 

goal; not to pre-judge or dilute the evidence because it may present strategic or political 

hurdles to achieve consensus on policy and regulatory changes. What this report does not 

intend to do is take into account‘%ow could we do this” or ‘khat would it mean”. The 

purpose is to lay out the science, and make some defensible reductions for factors that 

studies cannot or do not yet test for, and compensate with deductions for them (safety 

margins). As interlln targets for precautionary action, they will serve as guides for 

decision-makers who will take up the issues of health, the quality of the kture gene pool, 

social equity and cost. 

There is no one study alone that meets impeccable standards for exposure 

assessment or totally eliminates all possibility for bias, but the constellation of studies 

together gives adequate support to delineate a ‘lowest observed effects level’, that in turn, 

with added safety niargins, can serve as a guideline for precautionary action. 

A reduction from the BioInitiative 2007 recommnendation of 0.1 uW/cnQ (or one- 

tenth of a microwatt per square centimeter which is the same as 100 nanowatts/cin2) for 

cumulative outdoor RFR down to something three orders of magnitude lower (in the low 

nanowatt per square centimeter range) is justified on a public health basis. We use the 

new scientific evidence documented in this Report to identify ‘effect levels ’ and then 

apply one or inore reduction factors to provide a safety margin. We do note however, 

even a precautionary action level of several tenths of a nanonratt per square centimeter (or 



s e ~ ~ ~ a l  liuiidred picolvatts per square catimeter) n-ould still allon- for cell phone 

traiismissions (tliat can operate donn to about 0.00003 1- in). 

Eveti so, these leL-els may need to go l o ~ a  in the fiiture, as uen- and better studies 

are coinpleted. This is  hat the authors said in 2007 (Carpalter and Sage. 2007, 

BioInitiative Report) and it remains tnie today itl2012. We leave rooin for future studies 

that may lower today’s observed ‘effects levels’ md should be prepared to accept new 

information as a guide for new precautionary actions. 

Establishing A Scientific Benchmark for ‘Lowest Observed Effect Levels’ 

Studies that provide inforination at ‘new levels of observed effect’ have been 

identified. These serve as scientific benchmarks for possible risk to health and well- 

being. Next, we indentify reduction factors to compensate for sensitive subpopulations 

and apply them to the scientific benchmarks (lowest observed effect levels). 

A ten-fold reduction factor is warranted (or higher) for studies that report effects 

fiom only shortp-tenn (i.e., acute) rather than chronic (i.e., long-term) exposures. Longer 

duration of exposure can cause bioeffects at lower exposures where these effects are 

NOT seen with shorter (acute) exposures (Belyaev, 1997; Belyaev, 2012). Chronic 

exposures with longer durations of weeks, months or years is what most populations face 

with respect to wireless classrooms, wireless offices and locations near base stations. 

A second ten-fold reduction (or higher) is justified as a buffer for sensitive 

populations including children, the elderly and other adult groups that may be ill, already 

sensitized, in remission or suffer fi-om ailments made worse by physiological stress and 

insomnia. 

Studies which contribute together can reasonably conti-ibute to delineatin, 0 a new 

RFR lower effects level are primarily mobile phone (cell phone) base station studies of 

healthy human populations and studies of sperm damage in men who use and/or u 7 r e a r  

their wireless devices on or around the belt or pants pocket. 



Power Density Studies (Mobile Plione Base Statiolis aiicl Speimi/Fei.tility 
Studies) 

X scientific beiichinark of 0.003 uW;c1112 or three nanon.atts per ceiitiiiieter 

squared for ‘lowest obsei-ved effect level’ for RFR is based on iiiobile phone base 

station-level studies. The Thonias et al, (2008) study sho\\-s effects at a LOEL of 0.005 

uW/cin2 on adults exposed to short-teim cell phone radiation only (it is not a clu-onic 

exposure study). Other studies that are relevant are Thomas et a1 (2010) with a LOEL of 

0.003 uW/cm2 and Heillrich et al(2010) with aLOEL of 0.003 uW/cin2. Both studied 

inixed childadolescent populatioils of students, but have short-term test periods (are not 

chronic exposure studies) and have LOELs of 0.003 uW/cm2. Buchner et al(2012) 

shows a 0,006 uW/cm2 ‘effect level’ and tests adult populations, but achieves ‘chronic’ 

exposure testing criterion (over 18 nionths). Applying a ten-fold reduction to 

compensate for the lack of long-term exposure (to provide a safety buffer for chronic 

exposure) or for children as a sensitive subpopulation yields a 300 to GOO picowatts per 

square centimeter precautionary action level. This is also equal to a 0.3 nanowatts to 0.6 

nanowatts per square centimeter as a reasonable, precautionay action level. 

Of the studies that deal with children and base-station level RFR exposures, none 

studied children exclusively, so the results may dilute out any apparent effects aci-uing to 

the younger test subjects. Thomas et a1 (2010) is a short-term exposure study of children 

and adolescents 8 to 17 years in age. Heinrich et al(2010) is a fhrther study of the sanie 

population of 8 to 17 year olds over the shoit-tenn. A 100-fold reduction could be 

defended as reasonably conservative in this instance. 

Behari et al(2006) provides the one sperin study expressed in power deilsity units 

with a LOEL of 0.00034 uW/cin2. It is a chronic exposure study. The majority of 

sperm studies with good exposure information are expressed in S A R s  (Wkg). These 

range fi.0111 LOELs of 0.014 (Kuniar et al, 2012) to 0.091 Wkg (Atasoy et al, 2012) to 

0.43 Wkg (Salama et al, 2008) to 0.795 W/kg (Patiagopoulous et al, 2012) to 0.9 M7kg 

(Kesari et al, 2012). A11 the other sperm damage or 0\7arian damage studies h a ~ e  S - R s  



of greater thaii 1.0 T I 7 Q  (7  more studies). A11 are short-tenn studies. Tlicrc xe iiiore 

spem damage studies but without any measurements or other specific exposure 

information. These are studies that place sperm. or mice. or gi1.e prenatal esposures to 

anitiials close to sources of cell phone radiation. Such studies give n-eight to the 

argument that low-intensity RFR exposures ca i  cause damage. but do not help in 

delineatiiig LOELs because they hax7e 110 specific exposure numbersl just distances. 

Most of the sperm studies and base station studies which have exposures 

expressed power density (microwatts per square centimeter) have 'effect' levels in the 

uanowatt range (0.34 nanowattlcm2 to 100 nanowatt/cliQ)*. They include Behari and 

Kesari, 2006; Buchner and Eger, 2012; Oberfeld et al, 2004: Thomas et al, 2008,2010; 

Heinrich et al, 2010; Navmo et al, 2003; and Otitoloju et a1 2010. Avendano et a1 (2012) 

report that WI-FI exposure &om a 4-hr laptop exposure decreased sperm viability and 

caused DNA fragmentation in human sperm samples (exposure in petri dishes) at 0.5 to 

1 .O uW/cm2. The Kundi-Hutter 2009 Pathophysiology Journal review paper of base 

station studies through 2006 reports an overall NOEL below 0.05 to 0.1 

uW/cm2. Overall, the new 2007-2012 power density studies are reporting 'lowest 

effects levels' two or three orders of magnitude lower tllan 111 2006, down fi-oin the 

microwatt/cmZ range to the nanowatt/cmnZ range. 

S A R  Studies (Sperm Studies and Ovarian Damage with Cell Phone 
Radiation Exposures) 

Studies on male fertility (adverse effects on sperni, on the testes size and 

morphology, etc) coining from cell phone-in-the-pocket-on-stand-by-mode and wireless 

laptop studies provide us with a flood of new data showing very low-intensity effects to 

guide precautionary actions and to educate the public about potential risks to health, 

fertility and reproduction. 

*The RF Color Cliarts in thisRepol-t are a guide to reportedbiological effects and tliose RFR levels 
reported to cause thm. 



S p e m  and fertility studies ni th  ‘effects levels‘ in the 9 iiiicron*att kg to SO 

milliwatt kg range are Kumar et a1 (2012) (male infertility) aiid Xitkeii et al (2005) 

(sperm DKA damage). Sperm studies n-ith ‘effect levels’ in the 90 to 900 milliwattJkg 

range are De Iuliis et a1 (2009) (human sperm cell damage). Salania et al (2008) (decrease 

in sperm mobility and concentration). Panagopoulous et a1 (20 12) (ovarian damage) aiid 

Kesari et a1 (2012) (sperm damage). Studies fiom 1 W/kg to 1.8 W k g  that report spam 

or reproductive damage are Gul et al(2009) (toxic effect on ovaries), Agmval et al 

(2008) (sperm damage), Aganval et a1 (2009) (spenn damage) and Yan et a1 (2007) 

(deformed sperm cells, disabled for swimming). 

The WI-FI laptop study by Atasoy et al(2012) reports that exposures to laptops 

estimated at 0.091 Wkg increase DNA damage and reduce DNA repair in damaged 

spenn, and “raise questions ubout safety of rudiofiequency erpostrrefrvnl WI-M intemet 

access dvices for growing orgunisnzs of reproductive uge, with a potentiui effect on 

fertility and integrily of gem lines.” 

Altered fetal development in mice exposed to RFR at S A R s  of 0.3 to 60 

milliwattkg is reported to result in consequent adverse effects on learning and behavior 

(Aldad et al, 2012). Fragopoulou et al(2009) reported changes at 600 to 900 

milliwattskg in mouse embryos. 

General Approach to Delineating a Precautionary Action Level 

As a methodology, is not necessary or wise to use an averaging approach among 

studies. The technique itself is too vulnerable to weighting problems by the older studies 

that did not test for effects at the lowest range of exposures to RFR (or did not have the 

power to assess effects). Averaging also is insensitive to giving proper visibility to 

important NEW results at the very low-intensity (nanowatt, picotvatt and femtowatt/cm2 

range). Even when they are averaged together, these studies contribute vanishingly sinal1 

influence when averaged together with studies of niuch higher power density to 

deterinine a scientific benchmark for  ham^ 



One liiiiitatioii of the sperm studies using base station-level RFR exposures is that 

good estimates of exposure are available if speiiii are tested outside the body (in petri 

dishes), but that does not reflect the more realistic situation of speiiii exposed in humaiis 

themselves (using or canyins a mobile phone near the testes) n-liere exposure estiniates 

are more difficult to deteiiiihie. So, it is usefill and inforniative to obsen-e the combined 

results of both in-vivo and ex-vivo studies as a guide. For base station studies 011 human 

populations, the quality of exposure assessments is variable, and in some cases 

inadequate. Further, very few base station studies are conducted so that test subjects do 

not know iffwhen they are subjected to elevated RFR (blinded studies), so that some bias 

may influence results. People often report more ill effects because they are aware of the 

exposure (fiorn a nearby base station, for example). These variations in quality across the 

studies, however, do not offset their usefulness in the aggregate for delineating what the 

lowest observable effect exposures are, and helping to guide decision-making for public 

health and precautionary actions. 

A further concern is that time-averaging of RFR to give a single numeiic 

recommendation for a precautionary action guideline does not address the critical 

difference between peak power levels (RFR spikes that occur intermittently) and 

measurements that hide how high peak power spikes are by dilution. Since biological 

responses can last over seconds of time, or have even longer effects on proteins and 

enzymes, while the RFR pulses may be in microseconds or milliseconds in duration, it is 

entirely possible that what causes bioeffects is the high, intermittent RFR spikes that the 

body perceives and responds to as one continuous, high-power assault. For example, the 

DECT phone peak power is about 100 times larger than what RFR is measured with 

time-averaging. A person near a cell tower that produces an RFR ineasurement of 0.1 

microwattslcm2 is probably getting RFR power density spikes of eight times higher, if 

you could measure the spikes individually. None of the studies profiled in this section 

deal with peak power pulses and biological response times that are longer than the 

‘intermission’ between W R  spikes. Thus, precautionary action levels should e n  on the 

side of being coilservative. 



The planning of base stations. and other site eyaluations needs to h a w  a scientific 

beiichniat-k below which effects 1m-e not (not yzt) been characterized. publislied or 

vetted. TheiL a reasonable safety buffer should be added - raiieinberiig that the design 

life of such facilities iiiay be 30-50 years long. This is standard procedure for 

envir oiun eiit a1 p laming coils train t s . 

Health Agencies Should Act Now 

Health agencies and regulatory agencies that set public safety standards for ELF- 

EMF and RFR should act now to adopt iiew, biologically-relevant safety limits that key 

to the lowest scientific benchnarks for harm coming fioni the recent studies, plus a lower 

safety margin. Existing public safety limits are too high by several orders of magnitude, if 
prevention of bioeffects and resulting adverse health effects are to be minimized or 

eliminated. Most safety standards are a thousand times or more too high for healthy 

populations, and even less effective in protecting sensitive subpopulations. 

New, biologically-based public exposure standards are critically needed now and 

should key to scientific benchmarks for harm, plus a safety margin below that level. 

Standard of Evidence for Judging the Science 

The standard of evidence for judsing the scientific evidence should be based on _good 

public health principles rather than demanding scientific certainty before actions are taken. 

Sensitive Populations Require Special Protections 

Safety standards for sensitive populations will need to be set at lower levels than 

for healthy adult populations to protect the developing fetus, the infant and young child, 

school-age cliildreu, the elderly, those with pre-exis ting chronic diseases; and tliose with 

developed electiical sensitivity (EHS). Men of child-bearing age should not wear 



n-irsless devices on their body in order to protect tlie inte,oiit\- of spei~ii DS-4. Spenii 

should be considered a 'sensitive population'. S ciaitific benchmarks for lowest effect 

levels should be identified. and applied with additional safety margin reductions to 

safeguard poyulatiotis against excessively high esposure to cliroiiic ELF-EXIF and RFR. 

Protect Childivn Against Chivnic Exposure to Wireless Devices 

Strong precautionary action and clear public health warnings are universally 

wsu-ranted for use of cordless and cell phones to help prevent a global epidemic of brain 

tumors. This is especially important for children, adolescents and young adults, while 

new safety standards are established and implemented. Children should not use wireless 

devices except in the case of emergencies, or be exposed on an involuntary and chronic 

basis to wireless in their living, sleeping or learning environments. 

Common Sense Precautionaiy Measurees are Warranted Now 

Coininon sense measures to limit both ELF-EMF and RFR in the fetus and 

newborn infant are needed, especially with respect to avoidable exposures llke baby 

monitors in the crib and baby isolettes (incubators) in hospitals that can be modified; and 

where education of the pregnant mother with respect to laptop coniputers, mobile phones 

and other sources of ELF-EMF aid RFR are easily instituted. 

Wireless laptops and other wireless devices should be strongly discouraged in 

schools for children of all ages, and wireless system already installed should be replaced 

with wired (cable) alternatives. While without question it is important for children to 

have access to the internet, wired computer laboratories will have no elevated exposure to 

RFR. What might be lost in flexibility of moving room arounds will be more than 

gained by reducing exposure to RFR if wired coiinections, rather than wireless, are used. 

Pregnant women should be strongly cautioned not to use wireless devices during 

pregnancy. If a scliool already has wireless facilities, classrooms without wireless should 

be made available to students, teachers and staff during the transition if sensitivities to 



EMF are rqorted by the individual. Special education classroom teaching air-ironnients 

should offer wired teaching enr-iroiinients (not ivireless). nor should they be exposed to 

off-site wireless radiofrequency radiation from other sources that elevate interior levels 

for children. 

Special Protections for the Integrity of the Genome and Reproduction 

Reducing life-long health risks should begin in the earliest stages of enibryonic 

and fetal development. Development pace is accelerated for the infait and very young 

child compared to adults, and is not complete 111 young people (as far as brain and 

nervous system maturation) until the early 20’s. Windows of critical developnient mean 

that risk factors once laid down in the cells, or in epigenetic changes in the genome may 

have grave and life-long consequences for health or illness for every individual, and 

furthermore these genetic and epigenetic changes may be passed to the next generation. 

All relevant environmental conditions, including biologically active exposures to EMF 

and RFR that can degrade the human genome, and impair normal health and development 

of all species including humans - should be given weight in defHiing and implementing 

strong precautionary actions now to protect public health. The consequence of ignoring 

clear evidence of large-scale health risks to global populations, when the risk factors are 

largely avoidable or preventable is too high a risk to take. 
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Dr David 0. Carpenter, 
founder, University at 
Albany (NY) School of 
Public Health 

We, the undersigned are a group of scientists and health professionals who together have coauthored 
hundreds of peer-reviewed studies on the health effects of electromagnetic fields (EMFs). We wish to 
correct some of the gross misinformation found in the letter regarding wireless %mart” meters that 
was published in the Montreal daily f e Devoir on May 24. Submitted by a group Quebec engineers, 
physicists and chemists, the letter in question reflects an obvious lack of understanding of the 
science behind the health impacts of the radiofrequency (RF)/microwave EMFs emitted by these 
meters. 

The statement that a Thousands of studies, both epidemiological and experimental in humans, show 
no increase in cancer cases as a result of exposure to radio waves of low intensity ... n is false (1). In 
fact, only a few such studies - two dozen case-control studies of mobile phone use, certainly not 
thousands, have reported no elevations of cancer, and most were funded by the wireless industry. In 
addition, these reassuring studies contained significant experimental design flaws, mainly the fact 
that the populations followed were too small and were followed for a too short period of time. 

Non industry-funded studies have clearly demonstrated a significant increase in cancer cases among 
individuals who have suffered from prolonged exposure to low-level microwaves, transmitted notably 
by radio antennas. The effects were best documented in meta-analyses that have been published and 
that include grouped results from several different studies: these analyses consistently showed an 
increased risk of brain cancer among regular users of a cell phone who have been exposed to 
microwaves for at least ten years. Children and youths are especially vulnerable (2). For example, the 
2009 Hardell-Carlberg studv reported a consistent association between use of mobile or cordless 
phones and two types of head tumors, astrocytoma grade I-IV and acoustic neuroma. The authors 
rfound an especially high risk for persons that started use of mobile or cordless phones before the 
age of 20 years, although based on low numbers m. 

Brain Cancer Rates 
Furthermore, the argument that brain cancer rates do not indicate an overall increase in incidence is 
not evidence that cell phones are safe: the latency for brain cancer in adults after environmental 
exposure can be long, up to 20-30 years. Most North Americans haven’t used cell phones extensively 
for that long. The evidence of the link between long-term cell phone use and brain cancer comes 
primarily from Northern Europe, where cell phones have been commonly used since the 1990s. 
Nevertheless, the most recent collection of primary brain tumors mined from pathologv units in 
Australia showed brain cancer incidence rose by about 35% between 2000 and 2008 in the Australian 
Capital Territory and New South Wales (total population : more than 7 million). 

In May 201 1, after reviewing the published scientific literature regarding cancers affecting cell phone 
users, the International Agency for Research on Cancer IIARC) classified radiofrequency radiation as 
- _  a 2B, possible human carcinoggn. Despite the absence of scientific consensus, the evidence is 
sufficiently compelling for any cautious parent to want to reduce their loved one’s exposure to 
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RFlmicrowave emissions as much as possible, as recommended by varigis coerneies such as Austria, 
Belgium, Gexrmany, Russia and the United Kingdom, 

Electrosensitivity 
Public fears about wireless smart meters are well-founded. They are backed by various medical 
authorities such as those of the SantaCruz County(Ca1ifornia) Public Health Department. These 
authorities are worried about the growing number of citizens who say they have developed 
electrohypersensitivity (EHS), especially since for many of them, the symptoms developed after the 
installation of such meters (it takes some time for most people to link the two events). 

Since the turn of the millennium, people are increasingly affected by ambient microwaves due to the 
growing popularity of wireless devices such as cell phones and Wi-Fi Internet. Therefore, the mass 
deployment of smart grids could expose large chunks of the general population to alarming risk 
scenarios without their consent. According to Seven surveys done in six European countries between 
2002 and 2004, about IOYO of Europeans have become electrosensitive. The most famous person to 
publicly reveal her electrosensitivitv is Gro Harlem Brundtland, formerly Prime Minister of Norway 
and retired Director of the World Health Organization (WHO). 

While there is no consensus on the origins and mechanisms of EHS, many physicians and other 
specialists around the world have become aware that EHS symptoms (neurological dermatological, 
acoustical, etc.) seem to be triggered by exposure to EMF levels well below current international 
exposure limits, which are established solely on short-term thermal effects (3). Organizations such as 
the Austrian Medical Association and the American Academv of Environmental Medicine have 
recognized that the ideal way to treat of EHS is to reduce EMF exposure. 

Therefore, caution is warranted because the growing variety of RFlmicrowave emissions produced by 
many wireless devices such as smart meters have never been tested for their potential biological 
effects. 

Well-known bioeffects 
While the specific pathways to cancer are not fully understood, it is scientifically unacceptable to 
deny the weight of the evidence regarding the increase in cancer cases in humans that are exposed 
to high. levels of RFlmicrowave radiation. 

The statement that a there is no established mechanism by which a radio wave could induce an 
adverse effect on human tissue other than by heating J) is incorrect, and reflects a lack of awareness 
and understanding of the scientific literature on the subject. In fact, more than a thousand studies 
done on low intensity, high frequency, non-ionizing radiation, going back at least fifty years, show 
that some biological mechanisms of effect do not involve heat. This radiation sends signals to living 
tissue that stimulate biochemical changes, which can generate various symptoms and may lead to 
diseases such as cancer. 

Even though RFlmicrowaves don’t have the energy to directly break chemical bonds, unlike ionizing 
radiation such as X-rays, there is scientific evidence that this energy can cause DNA damage 
indirectly leading to cancer by a combination of biological effects. Recent publications have 
documented the generation of free radicals, increased permeability of the blood brain barrier allowing 
potentially toxic chemicals to enter the brain, induction of genes, as well as altered electrical and 
metabolic activity in human brains upon application of cell phone RFlmicrowaves similar to those 
produced by smart meters. 

These effects are cumulative and depend on many factors including RFlmicrowave levels, frequency, 
waveform, exposure time, biovariability between individuals and combination with other toxic 
agents. Clear evidence that these microwaves are indeed bioactive has been shown by the fact that 
low-intensity EMFs have proven clinically useful in some circumstances. Pulsed EMFs have long been 
used to successfully +reat bone fractures that are resistant to other forms of therapy. More recently, 
frequency-specific, amplitude-modulated EMFs have been found useful to treat advanced carcinoma 
and chronic pain. 
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High frequency EMFs such as the microwaves used in cell phones, smart meters, Wi-Fi and cordless 
WECT” phones, appear to be the most damaging when used commonly. Most of their biological 
effects, including symptoms of electrohypersensitivity, can be seen in the damage done to cellular 
membranes by the loss of_struc~~rally-imp_artamt calcium ions.  Prolonged exposure to these high 
frequencies may eventually lead to cellular malfunction and death. 

Furthermore, malfunction of the parathyroid gland, located in the neck just inches from where one 
holds a cell phone, may actually cause electrohypersensitivity in some people by reducing the 
background level of calcium ions in the blood. RFlmicrowave radiation is also known to decrease the 
Eoduction of melatonin, which protects against cancer, and to promote the growth of existing 
cancer cells. 

Early warning scientists attacked 
In recommending that the Precautionary Principle be applied in EMF matters, the European 
Environment Agency’s Director Jacqueline McGiade wrote in 2009: “We have noted from previous 
health hazard histories such as that of lead in petrol, and methyl mercury, that ‘early warning’ 
scientists frequently suffer from discrimination, from loss of research funds, and from unduly 
personal attacks on their scientific integrity. It would be surprising if this is not already a feature of 
the present EMF controversy... n Such unfortunate consequences have indeed occurred. 

__-__ 

The statement in the Le Pevoirlaer that << if we consider that a debate should take place, it should 
focus exclusively on the efkc ts  of cell phones on health u is basically an acknowledgement that 
there is at least some reason to be concerned about cell phones. However, while the immediate 
exposure from a cell phone is of much greater intensity than the exposure from smart meters, cell 
phone use is temporary. 

Smart meters 
As Australian Associate Professor of neurosurgerv Vini G. Khurana reports, adverse neurological 
effects have been reported in people who sustain close proximity to wireless meters, especially 
under I O  feet (3 metres). 

A wireless smart meter produces radiofrequency microwave radiation with two antennas in approximately the same frequency 
range (900 MHz to 2.4 GHz) as a typical cell tower. But, depending on how close it is to occupied space within a home, a smart 
meter can cause much higher RF exposures than cell towers commonly do. If a smart meter is located on a common wall with 
a bedroom or kitchen rather than a garage wall, for example, the RF exposure can be the same as being within 200 to 600 feet 
distance of a cell tower with multiple carriers. With both cell towers and smart meters, the entire body is immersed by 
microwaves that go out in all directions, which increases the risk of overexposure to many sensitive organs such as the eyes 
and testicles. With a cell phone, people are exposed to microwaves primarily in the head and neck (unless using speaker 
mode), and only when they use their device. 

Wireless smart meters typically produce atypical, relatively potent and very short pulsed 
RFlmicrowaves whose biological effects have never been fully tested. They emit these 
millisecond-long RF bursts on average 9,600 times a day with a maximum of 190,000 daily 
transmissions and a peak level emission two and a half times higher than the stated safety signal, as 
the California utility Pacific Gas i% Electric recognized before that State’s Public Utilities Commission. 
Thus people in proximity to a smart meter are at risk of significantly greater aggregate of 
RFlmicrowave exposure than with a cell phone, not to mention the cumulative exposure received by 
people living near multiple meters mounted together, pole-mounted routers or utility collector meters 
using a third antenna to relay RF signals from 500 to 5,000 homes. 

A technical study performed by Sage Associates in California indicates that RF levels from various 
scenarios depicting normal smart meter installation and operation may violate even the out-of-date 
US public safety standards which only consider acute thermal effects. This can happen when a 
person stands close to the meter to read the power consumption, or touches it, or shades the meter 
face with a hand to better read it. Emissions are also increased by reflective materials, such as 
stainless steel, other metals and mirrors, which can re-radiate stronger that the otherwise unaltered 
background. Microwaves are absorbed and dissipated by partially conductive materials, such as 
cement and special RF shielding paints and fabrics. 
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In addition to the erratic bursts of modulated microwaves emitted by wireless smart meters 
transferring usage data to electric, gas and water utilities, wireless as well as wired smart 
(powerline communication) meters are also a major source of “dirty electricity” (electrical 
interference of high frequency voltage transients typically of kilohertz frequencies). Some scientists, 
such as American epidemio@g&t Sam Miika-m, believe that many of the health complaints about 
smart meters may also be caused by dirty electricity generated by the a switching n power supply 
activating all smart meters. Since the installation-olfilters to r e d u ~ e  dL-Q electricity circulating on 
house wiring has been found to relieve symptoms of EHS in some people, this method should be 
considered among the priorities aimed at reducing potential adverse impacts. Indeed, the Salzburg 
State (Austria) Public Health Department confirms its concern about the potential public health risk 
when in coming years almost every electric wire and device will emit such transient electric fields in 
the kilohertz-range due to wired smart meters. 

Rather be safe than sorry 
The apparent adverse health effects noted with smart meter exposure are likely to be further 
exacerbated if smart appliances that use wireless communications become the norm and further 
increase unwarranted exposure. 

To date, there have been few independent studies of the health effects of such sources of more 
continuous but lower intensity microwaves. However, we know after decades of studies of hazardous 
chemical substances, that chronic exposure to low concentrations of microwaves can cause equal or 
even greater harm than an acute exposure to high concentrations of the same microwaves. 

This is why so many scientists and medical experts urgently recommend that measures following the 
Precautionary Principle be applied immediately - such as using wired meters - to reduce 
biologically inappropriate microwave exposure. We are not advocating the abolishment of RF 
technologies, only the use of common sense and the development and implementation of best 
practices in using these technologies in order to reduce exposure and risk of health hazards. 

(I) Scientific papers on EMF health effects 
(2) On Nov. I 9  2012, we struck from this letter an error propagated in the media claiming that a In 
May 2012, the U.K.’s Office of National Statistics reported a 50 percent increase in incidence of 
frontal and temporal lobe tumors in children between I999 and 2009. m 
(3) Explanation and studies on electrosensitivity 
14) Governments and organizations that ban or warn against wireless technology 

David 0. Carpenter, MD, Director, Institute for Health & the Environment, University at Albany, USA 
Franz Adlkofer, M.D., Chairman of the Pandora Foundation, Coordinator of the European Reflex 

Report on DNA-damage by cellphone radiation, Neuendorf, Germany 
* M. S. H. AI Salameh, PhD, Professor of Electrical Engineering, University of Science & 
Technology, Irbid, Jordan 

Jennifer Armstrong, MD, Past President, American Society for Environmental Medicine, Founder, 
Ottawa Environmental Health Clinic, Ontario, Canada 

Pierre L. Auger, MD, Occupational medicine, Multiclinique des accidentes 1464, Montreal, Quebec, 
Canada 

lgor Beliaev, PhD, Head research scientist, Cancer Research Institute, Slovak Academy of 
Sciences, Bratislava, Slovak republic 

Fiorella Belpogqni, PhD, Director Cesare Maltoni Cancer Research Center, Ramavini Institute, 
Bologna, Italy 
* Dominique Belpomme, MD, Director of the European Cancer and Environment Research Institute, 
Brussels, Belgium 

Martin Blank, PhD, former President, Bioelectromagnetics Society, Special Lecturer, Department of 
Physiology and Cellular Biophysics, Columbia University Medical Center, New York, USA 

BalLry Breger, MD, Centre d’integration somatosophique (orthomolecular medicine), Montreal, 
Quebec 

Simona Carrubba, PhD, Prof. Biophysics, Daemen College, Amherst, NY, Associate Researcher, 
Neurology, Buffalo General Hospital , Buffalo, NY 
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Abaro Wegusto de Salies, PhD, Professor of Electrical Engineering, Federal University of Rio Grande 
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Claudio Gomeg-z-erret_t_a, MD, Director, Centro de Investigacion, Hospital Universitario LA Fe, 

Valencia, Spain 
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Ultrasounds Research Unit, Rome, Italy 
Yury G r i e ,  PhD, Chair Russian National Committee on Non-Ionizing Radiation Protection, 

Moscow, Russia 
Settimio Grimaldi, PhD, Director, lnstitute of Translational Pharmacology (Neurobiology and 

molecular medicine), National Research Council, Rome, Italy 
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emeritus, University of Pittsburgh Cancer Institute, USA 
Donald Hillman, PhD, Dairy Science, Professor Emeritus, Department of Animal Science, Michigan 

State University, USA 
Isaac Jamieson, PhD, Environmental Science (electromagnetic phenomena in the built 

environment), independent architect, scientist and environmental consultant, Hertfordshire, UK 
Olle Johansson, PhD, Professor of Neuroscience (Experimental Dermatology Unit), Karolinska 

Institute, Stockholm, Sweden 
Yury Kronn, PhD, Soviet authority on physics of nonlinear vibrations and high frequency 

electromagnetic vibrations, founder of Energy Tools International, Oregon, USA 
Vini G. Khurana, MBBS, Associate of Professor of Neurosurgery, Australian National University, 

Australia 
Henry Lai, PhD, Professor of Bioengineering, University of Washington School of Medicine, Seattle, 

WA, USA 
Abraham R. Liboff, PhD, Professor Emeritus, Department of Physics, Oakland University, Rochester, 
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Don Maisch, PhD, Researcher on radiation exposure standards for telecommunications frequency, 

EMFacts Consultancy, Tasmania, Australia 
Erica Mallerv-Blythe, MD, Emergency Medicine Physician, England 
Andrew A. Marino, MD, Professor of Neurology, LSU Health Sciences Center, Shreveport, U, USA 
Karl Maret, MD, President, Dove Health Alliance, Aptos, CA, USA 
Fiorenro Marinelli, PhD, Researcher on biological effects of EMFs, Institute of Molecular 

Genetics, National Research Council, Bologna, Italy 
Andrew Michrowski, PhD, Director, Planetary Association for Clean Energy, Ottawa, Canada 
Sam Milham, MD, former chief epidemiologist, Washington State Department of Health, USA 
Joel M. Moskowitz, PhD, Director, Center for Family and Community Health, School of Public Health, 

University of California, Berkeley 
Gerd Oberfeld, MD, Public Health Department, Salrburg State Government, Austria 
Mike O’Carroll, PhD, Professor Emeritus (Applied Mathematics), University of Sunderland, UK 
Jerry L. Phillips, PhD, Director, Center for Excellence in Science, Department of Chemistry and 

Biochemistry, University of Colorado, USA 
John Podd, PhD, Professor of Psychology (experimental neuropsychology), Massey University, 
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William J. Rea, MD, thoracic and cardiovascular surgeon, founder of the Environmental Health 

Center, Dallas, Tx, USA 
gihu D. Richter, MD, Professor, Hebrew University-Hadassah School of Public Health and 
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* Leif G. Salford, MD, Senior Professor of Neurosurgery, Lund University, Sweden 
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Cyri l  W. Smith, PhD, lead author of “Electromagnetic Man”, retired from Electronic and Electrical 
Engineering, University of Salford, UK 

Morando Soffritti, MD,Scientific Director of the European Foundation for Oncology and 
Environmental Sciences “6. Ramauini,, in Bologna, Italy 

Carlos-SS_a_sa, MD, surgeon affected by the Microwave syndrome, Medellin, Columbia 
Antoinette “Toni” Stein, PhD, Collaborative on Health and the Environment (CHE-EMF Working 

Group), Co-Coordinator, Berkeley, CA, USA 
Stanislaw Szmigielski, MD, PhD Professor of Pathophysiology, Consulting Expert, former director of 

Microwave Safety, Military Institute of Hygiene and Epidemiology, Warsaw, Poland 
Lauraine Vivian, PhD, Senior Lecturer, Primary Health Care Directorate, Faculty of Health Sciences, 

University of Cape Town, South Africa. 
Bradford S. We-, MD, Director, The Weeks Clinic, Clinton, WA, USA 
Stelios A. Zinelis, MD, Vice-president, Hellenic Cancer Society, Cefallonia, Greece 

Coordination: Andre Fauteux, Publisher and Editor in chief, /a Maison du Zle  siecle magazine, Sainte- 
Adele, Quebec, Canada. 

37 

Articles similaires: 

1, Actualites electrosmoq: cellulaire et cancer 
2. Compteurs intelligents: les dernieres actualites web 
3. Le principe de precaution a I’ere du sans fil 
4. Electrosensitivitv svmptoms can be eliminated in 60% of people and significantlv reduced in the 

rest - Dr Brian Clement 

MotstlC: brain cancer, cancer, microwaves, quebec, radiofrequencv, smart meters 

Categorie: Actualites, Electrosmog, Hvpersensibilites environnementales, Maisons saines 

A propos de I’auteur (Profil de I’auteur) 

Articles similaires: 

1. Actualites electrosmog: cellulaire et cancer 
2. Compteurs intelligents: les dernieres actualites web 
3. Le principe de precaution a I’ere du sans fil 
4. Electrosensitivity symptoms can be eliminated in 60% of people and significantly reduced in the 

rest - Dr Brian Clement 

Inscrivez-vous 

Si vous aver aime cet article, inscrivez-vous pour en recevoir d‘autres similaires. 

adresse couinel sownettre 

Confidentialite garantie. Nous ne partageons jamais votre info. 

e e2 

7 of I S  

Commentaires (79) 

_---_____ URL de retrolien I Flux RSS de commentaires 

5/29/2013 807 AB 

http://maisonsaine.ca/smart-meters-correcting-the

